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This month finds the procurement program of the 
in full swing. From coast-to- 
great new air armada is in production, 
assuring continued leadership for America. 

Consolidated and Martin bombers ... Seversky 
pursuits . . . North American and Vultee trainers 
and Curtiss observation airplanes ... Formidable 
fleets of each will soon take to the air — powered 
by dependable Pratt & Whitney engines. These vary 
H. P. Wasp Junior to the remarkable 
Double Wasp — ono of the mest powerful en- 
gines in the world. 

PRATT & WHITNEY AIRCRAFT 

One of the three divisions of .. 

UNITED AIRCRAFT CORPORATION 

EAST HARTFORD, C 


TICUT 
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The New Howard for 1940 
is the best combination of 
speed, load carrying abil- 
ity and comfortable stabil- 
ity in flight so far produced 
in the 4—5 place cabin 
class. 


• Send For A Copy ol The Aircrafler Which 
Tells All About The Top 4-5 Place Airplane of 



On You Know Thu t You Are Buying More Cubs 
Thun All Ollier Ugh I 1‘lunes Combined ? 



Free Ih-mon.sl ration 

Your Cub Dealer will be glad to 
give you a free trial flight. There 
arc Piper Cub Dealers at all 
leading airports. No obligation. 

New Catalog Free 

end today for 



J~^URING the first nine months of this year more Piper Cubs 
were purchased than all other light planes combined! And Cub 
unit sales represented approximately 60% of the total of the four 
leaders! Why this overwhelming preference? Because a Cub- 
invested dollar gives you a combination of superior performance, 
greater power, faster take-off, easier landing, more comfort, greater 
safety, finer appearance and longer mileage than any other plane- 
invested dollar — bar none! . . . Piper Cub models include Conti- 
nental 40 h.p. Trainer at $1098 (only $366 down), Franklin or 
Lycoming 50 h.p. Trainer at $1298, Continental 50 h.p. Trainer at 
$1450, Lycoming 65 h.p. Coupe at $1910 and Continental 65 h.p. 
Coupe at $1995. All prices F.A.F. Lock Haven, Pennsylvania. 

Visit Vs at the San Franeisru Fair and the Cub Fartory 


COUNT THE CUBS 
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What unit Cuntix-tyftUfktTecktfrMi^ 


The wise investor always determines in advance 
what the return will be on his investment before 
he puts cash "on the line". You, who plan to 
invest in a course of training to prepare you 
for your future, must do the same. It is even 
more important to you, since your choice of 
training will determine how much money you 
will make all the rest of your life. Curtiss-Wright 
Tech career training is carefully designed to 
do just one thin g— MAKE MONEY FOR YOU, 
and for all other Curtiss-Wright Tech graduates. 


Our hundreds of successful graduates prove that 
Curtiss-Wright Tech training gets results and al- 
ways pays. It has provided them with a profitable 
occupation and secure future since it trained 
them in advance for the highest position they 
could ever expect to occupy. IT CAN DO THE 
SAME FOR YOU. 

We invite your consideration, investigation and 
comparison. The handy coupon will bring you 
full details. Use it. 


<U RTI SS M WIRE. II <SI HIT 
TECHNICAL INSTITUTE 

UNDER PERSONAL SUPERVISION OF MAIOR C. 0. MOSELEY SINCE ITS ESTABLISHMENT IN 1020 
GRAND CENTRAL AIR TERMINAL • 1226 AIRWAY 

GLENDALE (LOS ANGELES) CALIFORNIA 


Offering specialized and proven 


training in 


Aeronautical Engineering & Master Mechanics 





NEW 

WORLD’S 

SEAPLANE 

RECORD 


NEW YORK TO NEW ORLEANS 


WORLD'S GJwnfuon OF LAND AND SEA 

Here are the Facts: 


tinental Powered Seaplane. TAKE OFF — Oct. 12, 6 A. M. E. S. T. 
NEW YORK CITY. LANDING— 6:30 P. M. C. S. T. NEW ORLEANS. 
DISTANCE— 1186 MILES. TIME — 13! 2 HRS. AV. SPEED— 88 M. P. H. 


THE "QJuef" TOPS THEM ALL 

By comparison the "Chief" is the "Best 

faro*'.' “PRICES ARE 'LOW. 'Teron^M 
deliver as low as $430 DOWN — Easy 
pay plans. Send for free literature today! 


District Manager for Aeronca at New Orleans, 
Henry Chapman gets the praise and plaudits of 
everybody associated with the Aeronca organiza- 
lion and the aviation industry. His great ability 
and farsightedness is typical of all Aeronca men 
—the willingness to help establish facts by flights 
that prove the dependability of low-cost flying. 


Aeronca does it again! First in the air — land or sea. Holder of the 
world's land light plane distance record made by Johnny Jones in 
his sensational coast-to-coast non-stop, non-reiueling flight — and, 
now, the important seaplane record. Here's proof of Aeronca's 
engineered stamina and flyability — proof of superior craftsmanship 
and performance which has won the favor of so many leading oper- 
ators and sportsman flying enthusiasts. Aeronca's the choice — 
wherever you go. 


Congratulations Henry Chapman 
on Your Sensational Record Flight 




LOOKING AHEAD WITH THE IAVY 

Superbly manned and equipped, the Flying Forces of the 
Fleet stand ready ... an eloquent result of far-sighted prep- 
aration. For over twenty years the personnel of Vought- 
Sikorsky Aircraft has done its part . . . building better and 
better airplanes to meet the increasingly rigid demands 
of National Defense. Latest of these . . . the OS2U-1 ... is 
now in quantity production. Meanwhile, on the drafting 
boards, even finer Vought-Sikorskys are coming up. 

STRATFORD, CONNECTICUT 

ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 


There is no Substitute 
for EXPERIENCE 



In manufacturing highly specialized precision products, such as New Departure 
ball bearings, there is no short-cut to the knowledge and skill gained by 
long years of experience. The superiority of the methods, materials and 
the products which result from New Departure’s fifty years of man- 
ufacturing experience are recognized wherever bearings are used. 
New Departure, Division of General Motors, Bristol, Connecticut. 


NEW DEPARTURE 

THE lOltlihl) STUM. BEARING 





READY FOR 


ACTION! 
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yjmilN THE V. S. and to other countries, more 
"scheduled airline mileage is flown with Texaco 
than with any other brand. 

Experienced aviation engineers, trained in the selec- 
tion and application of Texaco Aviation Fuels and 
Lubricants, will be glad to demonstrate that savings 
can be made with Texaco Perfected Lubrication. 


NEW 
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For prompt engineering servic 
the nearest of our 2279 warehousi 
The Texas Company, Aviatit 
42nd Street, New York, N. Y. 


TEXACO Airplane Oil 








■^“Nickel alloy structural parts 
permit 4 times faster produc- 
tion than with wood, chiefly 
because Nicral 2% Nickel- 
aluminum alloy can be accu- 
rately fabricated and ma- 
chine riveted. Here ribs and 
spars are being assembled in 
master jigs at the Piper Air- 
craft Corp. plant, I-ockliaven, 
Pa. Practically every ship 
built, from tiny trainer to 
huge over-ocean transport, 
depends upon Nickel alloyed 
metals for maximum proper- 
ties with minimum bulk and 
weight. 


resist corrosion and fatigue. Piper 
specifies stainless steel of the popular 18% 
chromium and 8% Nickel type for tail 
assemblies, gas tanks and fire walls. Wing 
ribs are 2% Nickel -aluminum. Engine 
parts and ianding gear bolts are Nickel 


steels to insure more years of trouble-free 
service. High quality standards in a low 
priced plane, explain why I out of every 3 
commercial planes built in this country 
during the past 4 years were Piper Cubs! 
Your consultation regarding aircraft ap- 
plications of Nickel alloys is invited. 


t 

Photo shows 820 lbs. stress 
lest on 7 % oz. Nickel alloy 
wing rib ! Piper Cub wings 
withstand 6G power dives 
and outside loops. Wing ribs 
are Nicral, an aluminum al- 
loy strengthened and tough- 
ened with 2% Nickel. 


THE INTERNATIONAL NICKEL COMPANY, INC, 67 WALL ST, NEW YORK, N. Y. 
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de LODESTAR 

(LOCKHEED 18) 



1934 LOCKHEED 12 


1937 LOCKHEED 14 




A GREAT NEW LOCKHEED 

Ready for immediate airline deliv- 
ery. . . Lockheed’s newest transport 
-the Lodestar... a 17-place, two- 
engine airplane ... at new low prices. 


The Lodestar is the latest product of Lock- 
heed’s long experience in engineering and 
construction ... an addition to the famous line 
of Lockheeds that have made aviation history 
and now serve 29 of the world's airlines. 

LOCKHEED 


LOCKHEED AIRCRAFT CORPORATION. Burbonk, Californio • Representatives throughout the World 


LOOK TO LOCKHEED FOR LEADERSHIP 


Picked Up Along 
Editorial Airways 



» NO DECISION yet marks the 
state of war in Europe as far as the 

reservations, however, knowing full 
well that the ink may scarcely be dry 
before the lid may have been blown 

here-to-fore been debatable may have 
been answered. At the moment, a 

western front as far as the land forces 
are concerned. At sea, although Great 
Britain has lost two capital ships by 

plane versus battleship is still un- 
answered. Scattered raids have been 
made against northern Navy bases, 
but these are obviously feelers and 
have had no serious destructive in- 
tent. This is indicated by the type of 
equipment involved. News pictures 
have shown that the types shot down 
by the British so far have been almost 
exclusively patrol flying boats of the 
DO-18 class. What will happen when 
real bombing raids begin with Heinkel 
Ills or other high performance 
bombers is yet anybody's guess. 

» MAJOR ACCOMPLISHMENT 
so far has been to keep Great Britain 
in a continual state of the jitters. It 
may be a definite part of German 
strategy to wear down the nerves of 
the population by continuous air raid 
alarms. Or possibly they may be 
attempting to build up a sense of false 
security on the part of the British 
which may (they hope) result in re- 

a major attack is made there may be a 
certain element of surprise in it. But 
whether or not any final attack is 
made, the German air threat has cer- 

whole economic life of Great Britain. 
The evacuation of the children has 
caused a complete reorganization of 
the distribution system. Business 
houses and banks have shut up shop 
and have moved their records and 
employees to the country. Petrol is 
short for civilian motor cars, and gen- 


erally speaking, the average Britisher 
is putting up with discomforts and 



HIGHEST AVIATION HONORS to Dr. 



solely ol American aircralt. both military 
and commercial, has been due largely to 





inconveniences that go very much 
against the grain. 

» GERMAN DELAY in uncorking 
destructive air raiding against Great 
Britain comes probably from two 
causes. First, it would have been 
foolish for Germany to stage major 
attacks against the British Isles as 

tlemcnt without further war after the 
Polish liquidation. At this time, how- 
ever, it seems unlikely that Great 
Britain and France will accept a "dic- 
tated peace” and it may be that the 
final refusal will be the signal for the 
raids to begin against the British fleet, 
the British seaports, and British in- 
dustry. The second deterrent, how- 
ever, may be our present position with 

stands, there is little doubt but that the 
Neutrality Act is very favorable to 
Germany. In its embargo provisions 
it is equivalent to providing Germany 
with a powerful Atlantic fleet to pre- 
vent shipment of essential arms and 
materials to the Allies. The one thing 
that is holding up revision of the 
Neutrality Act at the moment is public 
opinion in America as reflected by the 
House of Representatives. The one 
thing that would shake U.S. public 
opinion out of the position it now takes 
would be destructive raiding in Eng- 
land with the attendant inevitable 
casualties among the civilian popula- 
tion. Such action might have even 
greater effect. It might possibly tip 
the scales away from the keep-out-of- 
evidence all over America today. 

» A PRESSING PROBLEM for 
light plane manufacturers these days 
is the shortage of aircraft spruce for 
wing spars. It is reported that the 
Japanese are taking practically all of 
the first grade spruce produced in this 
country. They have their inspectors 
stationed in the great western lumber 
centers, selecting practically the cream 
of our spruce crop for their own use. 




They are paying all sorts of prices 
for it, generally about twice as much 
as American aircraft builders can af- 
ford to pay. The spruce shortage has 

light plane production program and 
may shortly have a retarding effect on 
the C.A.A. pilot training program. In- 
dividual protests to Washington have 
so far been in vain. It seems to us 
that here is a point where joint ac- 
tion by the Aeronautical Chamber of 
Commerce and the State Department 
is indicated. The least we could do 
is to put an embargo on aircraft spruce 
until the available supply exceeds the 
demands of our own manufacturers. 
American spruce for American planes 
—FIRST 1 

» WITH FITTING CEREMONY 
Mayor LaGuardia dedicated the $40,- 
000,000 North Beach Airport on Oc- 
tober 15th. We have seen a lot of 
airports in our time, but except for the 
truly terrific project laid out by the 
Germans at Templehof, know of few 
other air terminals that are so closely 
geared to air transport demands of the 
future than North Beach. Elsewhere 
in this issue we are presenting a pic- 
ture story of what has already been 
accomplished. The new port will un- 
doubtedly contribute to the general ad- 
vancement of air travel here in the 


» KIBITZERS around steamshovcls 
and excavations arc commonplace in 
big cities. New Yorkers will remember 
the famous Sidewalk Superintend- 
ents Club organized during construc- 
tion of various Rockefeller Center 
units. The air lines, in building the 
new consolidated terminal for New 
York, have taken a leaf from the 
Rockefeller book and have issued mem- 
bership cards in the “Knot-hole Club" 
which authorizes the holder to kibitz 
“the construction of the World's Larg- 
est and Finest Air-lines Terminal, lo- 
cated at Park Avenue and 42nd Street, 
New York." 

» TRAFFIC FIGURES are showing 
spectacular improvement. Preliminary 
reports indicate that the air lines of 
the country not only ended the last 
fiscal year in the black, but netted a 
substantial profit. As shown by 
Aviation’s monthly transport indica- 
tor, the monthly averages for this 
year are generally 50 per cent or bet- 
ter ahead of the corresponding months 
of 1938. And more important from 
the revenue point of view, average 
seat occupancy is now running in the 
65 per cent range, a hopeful sign for 
transport operators everywhere. 


» ALL SIGNS POINT to the fact 
that transport aviation in America has 

a normal vehicle of transportation is 
very apparently taking hold at long 
last. Increased frequency of sched- 
ules, an outstanding safety record for 
the year, and last but not least, the 
beg i of a joint publicity and ad- 
vertising campaign, are important con- 
tributing factors. The start of the 
advertising campaign is particularly 
impressive, with some excellent color 
spreads featuring prominent users of 
air transportation appearing in recent 
issues of national magazines. This is 
definitely a step in the right direction 
and will undoubtedly pay well deserved 
dividends. 

» EDITORS SHOULD CHECK 
claims made by publicity seekers to 
membership in the original Lafayette 
Escadrille. The original Escadrille 


consisted of one squadron of 15 pilots 
and their replacements, and totaled 
only 38 men, of whom 19 are now dead. 
In order to protect their interests, the 
surviving members of the Escadrille 
have incorporated themselves, and it is 
very easy to check claims of member- 
ship in the original group by com- 
municating with Carl Dolan, corpora- 
tion president, c/o Intercontinent 
Corporation at 30 Rockefeller Plaza, 
New York, N. Y. The letterhead of 
the Lafayette Escadrille Corporation 
lists the names of all members living 


» AN ORCHID IN PASSING to 
Howard Mingos for his usual excel- 
lent job with the 1939 Year Book. 
What with conditions as they are, with 
military restrictions and everything, 
we think that Mr. Mingos has done 
unusually well this time in setting up 
the picture of the United States avia- 




Reconnaissance 




also calls for maximum 
ground - maneuverability 

It would seem reasonable to assume that swift, smooth, sure 
take-off and landing have fully as important a part in re- 
sultful reconnaissance as do air speed and handling ease. 

In the design of the effective and justly popular N. A.O-47 
observation airplane illustrated, its builders, North Ameri- 
can Aviation, Inc., have embodied complete Bendix landing 
gear equipment — wheels, brakes, pneudraulic shock struts 
and tail-knuckle assembly. 

The result is an exceptionally high degree of ground-maneu- 
verability. Major landing impacts are absorbed, lesser shocks 
of taxi-ing and take-off runs are cushioned, while steering and 
stopping are facilitated by brakes that are nicely responsive. 

Aircraft engineering staffs are urged to make fullest use of 
the experience and facilities for assistance available at Bendix. 

BENDIX PRODUCTS DIVISION 
of Bendix Aviation Corporation, South Bend, Indiana 

Bendix 


LANDING 


GEAR EQUIPMENT 


AIRPLANE WHEELS, BRAKES, PNEUDRAULIC 
SHOCK STRUTS, TAIL KNUCKLE ASSEMBLIES 



» The papers repobt that the de- 
signer of the late Poland’s newest pur- 
suit ship had been interned in Rumania 
with his airplane, but in the process 
of making a “test flight” had flown the 
ship across still another border to com- 
plete his escape. We hope he does not 
lay claim to having originated this 
idea, as we know at least one designer 
in this country who has had a similar 
arrangement with his test pilot for a 
long time. As soon as the test pilot 
is sure that any new design is a hope- 
less “cluck,” he will impart this in- 



formation to the designer privately. 
They will then make another test flight, 
with a full load of gas, headed for a 
farm in South Dakota. 

» The U. S. Coast Guard is reported 
to have the suspicion that former 
rum-runners, active during Prohibi- 
tion days, are now engaged in re- 
fueling and supplying German sub- 
marines operating off the Atlantic 
coast. Someone ought to warn the 

and that they should examine the 
lubricating-oil cans carefully to make 
sure the oil hasn’t been “cut." 

decision of about a year ago, to aban- 
don the idea of going to a South Sea 


Island as a safe place in which to 
spend the duration of the war. A 
friend who has just returned from an 
extended survey flight in the Pacific 
reports landing at a small French 
island, about a thousand miles from 
all other inhabited islands, a few days 
after war had been declared. He found 
that all street lamps had been changed 
to the anti-air-raid pale blue color, the 
one city had a nightly black-out, and 
the lone German inhabitant had been 
placed in a concentration camp for 
“protection.” 

» Wirephotos published in the daily 
press show survivors of torpedoed 
freighters being rescued by flying 
boats landing beside the sinking vessel. 
Considering the number of would-be 
ocean flyers who have been rescued 
by freighters over many years, we are 
glad that aviation is now in a position 
to repay a debt of long standing. Of 
course the motto of the rescuing air- 
craft corps should be “S. S. Lafayette, 


» A scientist claims in the daily 
press that accurate bombing by means 
of aerial rockets with a hundred mile 
range is already possible with the 
present knowledge in that particular 
field of research, and that a thousand- 

1 Who remembers the cartoon, pub- 
lished during the first World War, of 
the two soldiers discussing the German 
long range gun which bombarded 
Paris, one of them commenting, 
“Shucks, Buddy, in the next war all 
they’re going to need is your address"? 



» We are noticing an increasing 
number of items in the papers about 
light airplanes landing in auto parking 
spaces for overnight storage, landing 
on highways in order to gas up at 
roadside stations, and so on. This sort 
of thing is all very convenient for the 
pilots and is a fine testimonial to the 
adaptability of the modern “flivver” 
plane, but we must warn the pilots 



e going to find them- 
the eagle eyes of the 
: police departments as 


» “While all male pilots were 
grounded for the day at Hartung Air- 

over the air Sunday afternoon and pro- 

before a crowd of 8,000 persons.” — 
Detroit Free Press. 

We’ve never seen ten women pilots 

special races for them at Cleveland, 
but we have run afoul of ten women 
automobile drivers on a single Sunday 

in mind we can’t help but wonder if 
“all male pilots were grounded” or 
whether they just up and grounded 
themselves. 



Millions of people who have seen air- 
planes only through airport fences 
have seen them at closer range at the 
Aviation Exhibit. They have come 
away with greatly changed ideas as 
to what this business is all about. 


F OR the first time in the history of the aviation 
industry many of its leading airline, air- 
craft and accessory companies, together with 
various special services and flying schools, have 
joined forces in a co-operative and large scale 
attempt to bring flying close to the general public. 
The fruit of this effort has taken shape in the 
U. S. Aviation Exhibit at the New York World’s 
Fair of 1939. 

Supported by Army and Navy participation, the 
exhibit has been tremendously popular with the 
public since the day of its opening. Designed for 
the promotion of aviation’s three major flying 
branches, namely, passenger transportation, pri- 
vate flying and national defense, it naturally em- 
braces wide-scope airminded interests. A total of 
more than 4,000,000 interested visitors tends to 
label it a gilt edge investment, and offers convinc- 



Exhibit Opens Mew Market 



ing evidence of a need for continued joint promo- 
tional activity of the sort. 

Are all of these people seriously interested? A 
logical question. As anyone acquainted with large 
exhibition crowds will understand, many wander 
into the building quite by chance or because it 
happens to be along their line of march. Some 
come in and hurry through, too tired or dis- 
interested to look either to the right or left. Re- 
gardless of first impulses, however, the great 
majority remains indefinitely to study and re-study 
the many fascinating and instructive displays, 
and large numbers tarry within the building for 
hours on end, often long outstaying the time 
originally intended. 

Possibly the truest index of visitor interest in 
a display is the amount of effort and patience 
spent in its inspection. One large display is that 
of a full size and completely equipped model of a 
36 passenger airliner which may be reached only 
by way of two sets of stairs and a long winding 
elevated platform. Despite crowds that bunch 
up on this platform, frequently requiring a ten to 
fifteen minute wait in line, over 1,500,000 visitors 
have been clocked studying this one display. A 
majority probably realize for the first time that 
flying has gone beyond the open cockpit stage. 
Compare this 1,500,000 clocked figure with the 
estimated total number of individuals supporting 
scheduled transport lines in 1938 — a mere 250,000, 
and it assumes added significance. 


It is difficult to rate the public's curiosity with 
respect to various aspects of flying. Three types 
of questions seem to predominate. Safety angles 
lead all others, with cost and passenger comfort 
perhaps falling in second and third place. Speed 
and technical points also are well represented. 
Attendants invariably report that most of the 
questions they receive are intelligent and reflect 
keen interest. Once in a while the inevitable 
exception occurs, but that a definite need for 
public education exists is shown by the thousands 
of earnest questions hourly showered upon the 
exhibit personnel. 

This need is further emphasized by the many 
odd misapprehensions brought to light. Astonish- 
ment is often expressed that airway trip insurance 
is now no more expensive than railway trip insur- 
ance. A surprising number exclaim that they 
didn’t know insurance was available at any price. 
A common false impression is that an airplane is 
“held up” by its propellor and that it must plum- 
met to earth once the engine falters. Relatively 
few people seem to have even the slightest under- 
standing of radio signals and other flying aids. 
They are ignorant of their existence, let alone their 
principles. It is a common assumption that air- 
planes fly a more or less inflexible, straight line 
route through cloud and storm and the explana- 
tion and demonstration of simple indirect flight 
control manouvers is met with surprised interest. 

(Turn la page 46) 



No expense has been spared to fit New York's Municipal Airport 
to the Needs of the World's Greatest Metropolis. 



F orty million dollars, seventeen 
million yards of dry refuse, the 
labor of thousands of W.P.A. work- 
ers, and the persistence of Mayor 
Fiorello LaGuardia, are the principal 
ingredients that were mixed to make 
New York's Municipal Airport one 
of the largest and best appointed in 
the world. No matter what you think 
of the city administration or of the 
W.P.A., a glance at the new air ter- 
minal will convince you that a real 
job has been done. The next ques- 
tion that arises in your mind is 
whether or not any of the 40 million 
will be seen again. Acting Director 
Elmer Haslett has an answer for this 
one. He will show you that the proj- 
ect is self-liquidating. Here's how. 

Tear sheddors: Mayor La Guardla has said 
the port would water the entire planted 

W.P.A. Administrator Brehon Somerville 
(left); Acting Chief Engineer lames S. 
Kenney (right); and Acting Director Elmer 


First we must dispose of the W.P.A. 
contribution of 25 million. That is 
gone to provide unemployment relief 
to thousands. The remaining 15 mil- 
lion is the city's stake and that will 
amortize nicely at 5 per cent a year. 
So the airport must yield $750,000 a 
year in rentals and concession fees. 
And since all the space has been 
rented, all that remains is to collect 

Lion's share of the annual take will 
come from the Hotel New Yorker 
which runs four restaurants of differ- 
ent sizes and types at several points 
around the airport. Thus the food- 
consuming public will be let in as con- 
tributors. Most substantial airline 
tenant is American Airlines which has 
leased three of the six landplane hang- 
ars and is moving in its maintenance 
base from Chicago. The three uncom- 
pleted landplane hangars will be 
occupied by United, T.W.A. and Can- 
adian Colonial Airways. 

Another source of revenue will be 
from passengers whose time is so valu- 



DELUXE 


able that it is economical for them to 
conduct business conferences at the 
airport while awaiting airplane con- 
nections. Four completely equipped 
offices have been set up and may be 
rented for a day or any portion thereof 
at rates up to $75 per day for the 
largest which is labeled "Mayor’s 
Office.’’ Other space in the admin- 
istration building costs $2.00 per foot 

New York Municipal Airport has 
been built to Class 4 specifications of 
the C.A.A. Asphalt runways are 200 
ft. wide and taxi strips 150 ft. in 
width, on a 12 in. solid rock footing. 
A mile-long concrete apron 400 ft. 
wide faces the administration building. 
A 6,000 ft. runway for instrument 
landings is provided on the Flushing 
Bay side of the port and additional 
fill would provide a footing for a 
parallel runway of equal length. 

Runways and taxi strips are lighted 
every 200 ft. on both sides by Crousc- 
Hinds contact lights. Boundary lights 
are set at 250 ft. intervals and neon 
approach lights extend 3,000 ft. All 
obstructions within two miles are 
lighted. 
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New York's new airport is really two terminals in 
one. In addition to the landplane facilities for the 
domestic airlines, there is a complete marine base 
including a large hangar and administration build- 
ing for transoceanic operation. 


L ANDPLANE and seaplane bases 
I are about a mile apart and in- 
clude a total of 24 buildings. Ground 
traffic over the entire field is controlled 
by a system of traffic signals. Four 
hundred miles of electric wire and 200 
miles of cable are used in the lighting 
system. The underground fibre cable 
was selected because of its acid resist- 
ing qualities and its ability to with- 
stand the settling of the fill. 


Although the new terminal is just 
another dock to Commissioner John 
McKenzie, under whose municipal 
jurisdiction it is placed, he has con- 
sidered it so important that he and 
Chief Engineer Joseph Meehan moved 
their offices to the airport several 
months ago. W.P.A. work on the 
project was done under the forceful 
direction of Administrator Brehon 
Somervell. 





Airport Statistics 

Airport area 558 acres 

Fill 17,300,000 cu. yd. 

Buildings 931,500 sq. ft. floor 

Buildings 36,215,564 cu. ft. 

Hangar doors (25 tons each) 20 

Concrete 102,100 cu. yd. 

Concrete piles under buildings 

9,012 piles — 135 miles 

Brick 13,000,000 

Carloads of cement 1,000 

Steel .. 20,000 tons 

Reiniorcing steel .3.500 tons 

Duct lines 160 miles 

Cable 200 miles 

Wire 400 miles 

Underground piping 2S miles 

Fire pumps 12,000 gal. capacity 

Runways and taxi strips 

33 lineal miles 

Aprons 53 acres 

Crushed rock 450,000 cu. yds. 

Asphalt 3,000,000 gals. 
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Nerve Center 


Exceptionally complete and flexi- 
ble control tower installation fea- 
ture of new airport radio facilities 


By Don Fink 

T HE radio facilities of the New 
York Municipal Airport at North 
Beach, even in their present incom- 
plete form, show definitely that the 
best has been none too good for the 
Mayor and his cohorts. The receiver 
installation for the control tower, for 
example, has no less than 21 units, 15 
remotely operated on Riker’s Island, 
and six in the tower itself. Monitor- 
ing stations in the engineering and 
administrative offices permit listening 
in to any or all of these channels at 
the flip of a switch. The radio range, 
a SMRA-Z installation is at Maspeth, 
Long Island, is more or less conven- 
tional. The cone-of-silence Z marker 
beacon of this range station is the 
only ultra-high frequency equipment 
as yet installed, but there are plenty 
of plans for more. 

The control tower installation, ex- 
cept for minor details, is now com- 
plete and a very impressive job it is. 
The transmitting equipment consists 
of two transmitters made and installed 
by the Radio Receptor Company, who 
executed the contract for all the con- 
trol tower radio equipment. The 
transmitters, 15-watt units operating 
on 362 kc, are duplicated throughout 
for regular and standby service. The 
main power source for the transmit- 
ters has been duplicated also. 

The receiving equipment is as elab- 
orate as that of any airport in the 
World, and considerably more flexible. 
In all there are 21 receivers. Six of 
these are in the coqtroj ttselfc They 
are National receivers of special 


design, somewhat resembling the 
HRO type, and are tunable throughout 
the entire range of aviation frequen- 
cies (except the ultrahighs). These 
receivers are intended principally for 
standby service, since the remaining 
15 receivers located on Riker's Island 
handle the airline and itinerant fre- 
quencies. The local receivers serve 
to accept messages on any frequency 
outside the usual traffic channels, and 
hence must be accurately calibrated in 
kilocycles. The tuning mechanism is 
such that any frequency may be tuned 
in “on the nose’* by reference to the 
calibration chart. 

The remotely-operated receivers, 
15 in number, are housed in a small 
shack on the edge of the dumping 
ground at Riker's Island. This loca- 
tion is substantially free from man- 
made sources of noise, and provides 
plenty of room for antenna installa- 

The receivers themselves of West- 
ern Electric Type 23’s, crystal con- 
trolled and fixed tuned. Thirteen of 
the fifteen receivers have already been 
assigned frequencies, as 'follows: For 
the American Airlines: 3232.5, 3257.5, 

5612.5, 5632.5, and 5652.5 kc; for 
TWA: 3088, 4937.5; for United 

3162.5, 5572.5; for Eastern 4422.5; 
for the U. S. Army 4495; for Pan 
American 2870; and the itinerant fre- 
quency 3105 kc. The receivers may- 
be tuned to any single frequency be- 
tween 2 and 20 Me, and when crystal 
controlled have a frequency stability 
of plus or minus 0.01 per cent from 
zero to 60 degrees Centigrade. The 
sensitivity is one microvolt, 30 per 
cent modulated, for 50 milliwatts out- 
put. The image response, one of the 
most remarkable aspects of the design 
is 100 db down (voltage ratio of 
100,000-to-l between the desired sig- 
nal ; and the image frequency). This 
rejection is accomplished in a single 



r-f stage by means of link circuits. 

The noise suppression circuit is of 
unusual design. It was developed by 
the Bell Labs, and is known as the 
Codan Circuit ("Carrier Operated 
Device, Anti-Noise”). It operates as 
follows: From the i-f amplifier, the 
455 kc carrier is derived, and mixed 
with the output of a 300 kc crystal, 
producing a 755 kc second i-f. This 
is then mixed with the original 455 
kc to obtain a 300 kc. signal. In the 
absence of a carrier, this latter signal 
disappears. However noise inputs and 
off-tuned signals must not operate the 
receiver, hence the 300 kc signal is 
passed through two filters, one band 
pass in form, the other band rejection, 
both having narrow ( 1200 cycle) pass 
or rejection regions. The two filters 
are complementary. If a carrier, tuned 
to the frequency for which the re- 
ceiver is set, arrives, it affects each 
filter equally. If noise, or an off- 
tuned carrier arrives, the filters are 
affected differently. The output of the 
filters is then used to operate a polar- 
ised relay whose contacts are in the 
grid circuit of the first a-f tube. In the 



The remote receivers at Riker’s Island. 
Above, nine ol the lllteen crystal con* 
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presence of noise or off-carrier signals 
the relay acts to disconnect the audio. 
Hence the receivers remain completely 
inoperative until the carrier for which 
they are set is received. The Codan 
circuit may be disconnected by the 
control tower operator, if necessary, 
by flipping a switch. 

The 21 loudspeakers of the instal- 
lation are grouped around the tower 
room on sloping panels so that each 
receiver has an equal chance of being 
heard in the center of the room. Each 
panel has a signal light indicating the 
operation of its associated receiver. 




INSTRUMENT LANDING 


C.A.A.-M.I.T. System Demonstrated to 
C.A.A. at Boston Airport. Five-Mile 
Straight-Line Glide-Path Generated with 
Low-Power Transmitters and Horn Radi- 
ators. 

By Don Fink 

Radio Editor, Aviation 


O N September 16th the C.A.A.- 
M.I.T. system of instrument 
landing, which has been reviewed in 
these pages as it developed from the 
idea suggested by Irving R. Metcalf to 
a working reality (see Aviation, 
September 1938, page 28) was given 
its first official demonstration to engi- 
neers of the C.A.A. at the East Boston 
Airport. The occasion was called for 
the purpose' of allowing the C.A.A. 
authorities to judge whether or not 
their contract with M.I.T. had been 
fulfilled. To that end the necessary 
ground equipment was installed, in 
temporary fashion, at one edge of the 
airport, while the receiving and indi- 
cating equipment was loaded into a 
C.A.A. Stinson. Messrs. Gazeley, 
Easton and Metcalf represented the 
C.A.A. while Professor E. L. Bowles, 
Dr. W. L. Barrow, Dr. W. M. Hall 


and their assistants F. D. Lewis and 
D. E. Kerr put on the show. 

No official word has yet come from 
Washington concerning the tests, so 
it is encumbent on your editor to draw 
his own conclusions, for which he 
assumes responsibility. In our opinion 


the tests showed definitely that a long 
and truly straight-line glide path can 
be generated using horn radiators, 
with very small amounts of power (of 
the order of one watt, although some- 
what higher power is contemplated for 
the eventual completion of the sys- 
tem), that the glide path can be indi- 
cated without ambiguity on cither a 
cross-pointer meter or a cathode-ray 
“three-spot” indicator which carries 
also the compass and gyro indications, 
and that the 40 centimeter waves used 
are a completely practical reality for 
aviation work. On the debit side of 
the ledger is the fact that the receiv- 
ing equipment is, in its present form, 
rather heavy, but since this instrument 
is strictly experimental and in no way 
represents an attempt to compact the 
equipment there is no reason to be- 
lieve that this problem cannot be 
solved in commercial engineering 
practice. From the technical view- 
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point, one of the most startling aspects 
of the demonstration was the 40-cm 
receiver employed in the plane. This 
receiver displays a sensitivity of IS 
microvolts for 1 .5 milliampercs (off- 
scale) indication on the cross-pointer 
meter. So far as your editor knows, 
this is a sensitivity which has never 
before been approached, on these 
wavelengths, anywhere in radio engi- 
neering. The high sensitivity, coupled 
with stability, is the principal reason 
why a glide path extending out five 
miles can be relied upon with a trans- 
mitter power not much more than one 
watt. Thus many of the question- 
marks concerning the Metcalf-M.I.T. 
ideas have been removed. 

For purposes of demonstrating the 
effectiveness of the system, the verti- 
cal guidance (up-down indication) 


horns are fed with signals of approxi- 
mately the same wavelength but with 
different modulation, 90 cps in the up- 
per beam and 150 cps in the lower. 
These signals, when received, are recti- 
fied to produce direct currents which 
control the vertical indicator, the indi- 
cator moving upward with 90 cps 
modulation and downward with 150 
cps modulation. The center position 
of the indicator is assumed when the 
90 and 150 cps modulations arc re- 
ceived with equal strength, that is, 
when the plane is in the overlap 

The throat of each horn is closed 
by a box-like structure within which 
the transmitting antenna proper is 
contained. The antenna is a quarter 



on 40 Centimeter Waves 


was by far the most important, so the 
principal effort was expended in in- 
stalling equipment for this phase only. 
The horizontal guidance (left-right 
indication) may be provided, in the 
completed system, by nearly identical 
equipment. At the demonstration the 
horizontal guidance was produced by 
a conventional long-wave runway 
localizer, designed and operated dur- 
ing the tests by the Washington Insti- 
tute of Technology. As this equipment 
is conventional, our attention turns to 
the vertical guidance equipment. . 

The transmitting equipment con- 
sisted of two 40-cm (750-Mc) trans- 
mitters feeding two horn structures. 
The horns, shown in the accompany- 
ing photographs, are wooden struc- 
tures, roughly ten feet high, two and 
one-half feet wide at the mouth, and 
26 feet deep, lined with copper sheet- 
ing. The axis of one horn was in- 
clined at an angle of 10 degrees to 
the ground surface, while the other 
horn was inclined at an angle of 5 
degrees. The pattern of signal 
emerging front the horns is in the 
form of a horizontal fan of signal in- 
clined to the earth’s surface. The 
glide path is contained in the overlap- 
ping region between the two flat 
signals. This overlap region makes 
an angle of about 7 degrees with the 
earth’s surface, but by means of a con- 
trol in the cockpit, the angle of descent 
could be set to the normal glide angle 
of the airplane, which in these tests 
was 3 degrees to 4 degrees. The two 


wavelength long (10 ems, roughly 3 
inches), and is end-fed from a coaxial 
line which leads to the transmitter 
proper. Two forms of transmitter are 
available, but only one was used in 
the demonstration of the glide path. 
The two types are, first, the klystron 
generator which is capable of deliver- 
ing high power (up to 300 watts) at 
40 ems and, second, the ordinary 
triode oscillator which is limited to 
much smaller power output. The kly- 
stron was set up in a truck, complete 
with power supply and vacuum sys- 
tem, and was fitted with a mechanical 
modulator, and at the time of the 
demonstration was so adjusted as to 
be capable of delivering some 50 watts 
output. The M.I.T. group reports that 
during exploratory flights of a single 
beam using the klystron as a trans- 
mitter with 50 watts output, extremely 
strong signals were observed at a 
distance of 25 miles at an altitude of 
2000 feet This indicates that a range 
of 50 or 75 miles could be obtained 
easily, or on the other hand, that a 
less elaborate receiver could be used 
with a lesser range. However, such 
high power was not needed for the 
glide path demonstration, so two 
triode oscillators, were set up each 
using the Western Electric 316A 
“door-knob" type u-h-f triodes. With 
about 400 volts on the plates, these 
tubes could deliver approximately one 
watt at 700 Me. The oscillator cir- 
cuits consisted of coaxial line seg- 
(Turn to page 75) 


The "hypodermic" antenna used tor reception. 
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When the banks refused to finance airline 
equipment, the R.F.C. accepted the responsi- 
bility and found it to be a good investment. 
This and other methods of equipment purchas- 
ing and leasing are discussed from a financial 
viewpoint. 

By Selig Altschul 


W ITH new highs in passenger 
travel constantly being made, 
the air transport industry may be 
forced to embark upon an extensive 
equipment acquisition program. 

Financing of new equipment pur- 
chases need not be a serious problem 
even to those carriers with depicted 
cash resources. 

Recently, a member of the Civil 
Aeronautics Authority stated that air 
transportation has "come of age 
financially as well as technically”. This 
statement was inspired by the ease 
in which Pan American Airways 
financed the purchase of its fleet of 
new Boeing Super-Clippers, largely 
through the sale of equipment trust 
certificates. The present day attrac- 
tiveness of these aviation certificates 
is in marked contrast to the attitude 
assumed by the banking fraternity 
when the idea was first broached a 


number of years ago by the air trans- 
port industry. 

When American Air Lines em- 
barked upon its ambitious equipment 
buying program late in 1935 and 
early in 1936, the banks refused to 
finance the purchase of transport 
planes on the ground that aviation 
was too risky and that the resale 
market for used planes was limited. 
Whereupon, American applied to and 
obtained from the Reconstruction 
Finance Corporation total loans of 
$1,236,000 at 5 per cent to finance its 
initial purchase of 20 Douglas D.C.3’s, 
costing $2,060,000. The company's 
equity in this equipment at the outset 
was 40 per cent. The R.F.C. took a 
chattel mortgage on the equipment and 
provision was made to amortize this 
indebtedness over a four year period 
through monthly payments. During 
1937, an additional $618,000 was bor- 
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rowed from the R.F.C. on the same 
basis and under the same terms to 
finance the acquisition of 10 additional 
D.C.3’s valued at $1,031,000. Cash 
from earnings charged to depreciation 
was used almost entirely toward the 
retirement of the R.F.C. loans. 
Monthly installments have been pre- 
paid well into 1940. Only about 
$93,000 was due at the end of 1938, 
compared with about $1,425,000 as of 
December 31, 1937. 

Northwest Airlines, Inc., in April 
of this year also accepted a R.F.C. 
loan to finance the acquisition of 6 
new D.C.3’s. A total of $480,000 was 
borrowed and secured by chattel 
mortgages on the new planes and 
other miscellaneous equipment, all 

mately $880,400. Although the North- 
west credit closely patterns the 
American Airlines transaction, it is 
of particular significance as it is the 
first loan to be approved under section 
410 of the Civil Aeronautics Act. This 
section empowers the Authority to 
approve or disapprove applications for 
loans or other financial aid from any 
Federal agency to an air carrier. 
Moreover, the CAA must prescribe the 
terms and conditions upon which such 
loans are granted. For this reason, 
important precedents for future loans 
of this nature may be found in the 
details of the Northwest transaction. 

Provision is made for the retirement 
of the loan in monthly payments of 
$12,400 beginning six months after 
the date of the loan, the balance to be 
paid in four years. All payments arc 
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to be applied first on the interest and 
then on the principal of the loan. On 
an amortized basis, the indicated 
annual interest rate is slightly more 
than 2 per cent, probably the lowest 
on record ever charged an airline. 

The R.F.C. was given the right to 
approve any compensation in excess of 
$4,800 annually to be paid any indi- 
vidual (other than pilots) associated 
with the company. Pilot salaries in 
excess of the minimum standards 
established by the National Labor 
Relations Board must also be approved 
by the R.F.C. 

Collateral requirements of at least 
166§ per cent of the amount of the 
loan was specified. (Actually— North- 
west gave a mortgage on total prop- 
erty having an estimated value of 
about 183.5 per cent of the amount of 
the loan). 

Much simpler was the financing 
arrangements used, by Transconti- 
nental and Western Air, Inc. in the 
acquisition this past April of 3 new 
D.C.3’s aggregating $323,125. A 
total of $300,000 was borrowed from 
a New York bank at 3 per cent. The 
notes are to mature serially with 
$100,000 falling due October 1, 1939 
and four installments of $50,000 each 
on April 1 and October 1 of 1940 and 
1941. 

The first true aviation equipment 
trust financing, similar to the “Phil- 
adelphia Plan" used in the railroad 
industry, occurred on January 3, 1939, 
when Pan American Airways, in order 
to finance its new Boeing Super-Clip- 
pers, arranged for the sale of $2,500,- 


000 in 4 per cent equipment certifi- 
cates to two New York banks. Sub- 
sequently, an additional $1,000,000 of 
certificates were sold to an insurance 
company. Pan American paid 30 
per cent of the purchase price of the 
planes in cash, the remaining 70 per 
cent becoming available through the 
sale of the certificates. Pan American 
Aviation Supply Corp., acting as 
vendor, acquired the planes from the 
manufacturer and transferred them to 
the trustee, the New York Trust Com- 
pany. The total crash insurance to be 
maintained should afford ample pro- 
tection. The certificates will mature 
serially on a semi-annual basis from 
January 1, 1940 to January 1, 1944. 
In this manner, the company pur- 
chases its new equipment on a “pay- 
as-you-go" basis and at the end of 
five years will have acquired full title 
to the planes. 

The chief difference between equip- 
ment trusts for railroads and the issue 
established for PAA is that the period 
to final maturity for railroad equip- 
ment trusts extends over 10 or 15 
years, whereas for the new planes of 
Pan American, the term is limited to 
5 years. The principle involved is 
the same, i.e., payments by the oper- 
ating company shall have retired, dur- 
ing the useful life of the equipment, 
the entire amount of the securities 
issued. 

- The historical record of railroad 
equipment trust certificate is such that 
this type of security has proved to be 
a highly desirable holding in spite of 
the low credit position to which many 


railroads have sunk. Since 1868, of 
the approximately $4,000,000,000 
principal amount of equipment obli- 
gations issued bv U. S. railroads, all 
but about $550,000,000 or 13.7 per 
cent had been retired as of January 3, 
1939. With the possible exception 
of the obligations of domestic govern- 
mental bodies, no other type of secur- 
ity has had a better record as to the 
payment of interest and principal 
when due. 

Moreover, railroads wishing to bor- 
row toward the purchase of rolling 

siderably lower rates of interest than 
prevailed when the railroad industry 
was prosperous. 

It is highly significant that the rail- 
road industry, which many consider 
to be in a decadent stage, is able to 
finance new equipment acquisitions 
with the greatest facility. That bank- 
rupt carriers can so obtain credit 
accommodations is recognition of the 
basic soundness in the financing 
methods used. These same financing 
principles can be applied with equal 
effectiveness to the air transport 
industry. 

Basically, the inherent strength of 
equipment trust obligations is present 
in the indispensable character of roll- 
ing or “flying” stock to the carrier’s 
operation. The right of way, road- 
beds, terminals and other properties, 
although essential to the operation of 
a railroad, have very little value with- 
out rolling 3tock. Similarly, an air- 
line may have a franchise for a valu- 
able route, but it is non-productive 
without the necessary flying equip- 
ment. In normal railroad operations 
there is considerable interchange of 
equipment between various roads re- 
gardless of geographical location. Due 
to the essential nature of this equip- 
ment, and its standardization and 
ready interchangeability, an obligation 
based upon its ownership reflects less 
the fortunes of the individual carrier 
than does any other railroad obliga- 
tion. This same condition, can, with 
equal force, apply to the air carriers. 
With many of the airlines flying simi- 
lar equipment, interchangeability of 
planes should be an added factor in 
providing greater market-ability for 
used transports, thus affording greater 
security for paper issued on this type 
of equipment. The practical applica- 
tion of the interchangeability of equip- 
ment was demonstrated when United 
Air Lines leased a number of its 
Douglas D.C3’s to the Eastern Air 
Lines on a seasonal basis. American 
Airlines, too, used the leasing prin- 
ciple, when it loaned Northwest Air- 
(Turn lo page SO) 




TETHERING 


The first article covered position of the tied- 
down airplane with respect to the wind. Here 
the author discusses details of "making fast" 
to the plane. 

By Walter C. Clayton 

Consultant, Aero Insurance Underwriters 


Part II 

I k the pilot is forced to land away 
from his base at some field where 
there are no facilities whatever, there is 
indeed a serious danger of loss due to 
wind. If weather conditions indicated 
that there would be no immediate 
change it might be adequate to leave 
the airplane standing with the wheels 
blocked or parking brakes set. It 
might, however, be well under such 
circumstances to note the reading of 
the altimeter at the time of landing 
and check it occasionally to see if 
there is any noticeable change in bar- 
ometric pressure. As an altimeter 
and a barometer are fundamentally 
the same, the altimeter makes a fair 
barometer, except that the scale is 
quite small. A falling barometer is 
indicated by an apparent increase in 
altitude. Any rapid change in baro- 
metric pressure is generally accom- 
panied by an increase in wind 

In the case of bad weather while 
the airplane is out in an unprotected 
place without the benefit of ropes and 
stakes, it would probably be advisable 
to dig fairly deep pits in the ground 
into which the wheels could be rolled. 
This would supply excellent blocking 
for the wheels and at the same time 
reduce the angle of attack of the 
wings. If the weather is stormy it 
might be desirable to actually fill earth 
back into the pits around the wheels. 
If this is done care should be taken 
to protect the wheel bearings and 
brakes against dirt. 

The question of wind gusts is one 
that must be given consideration. In 
flight, the gusts may act in any direc- 
tion, that is, vertically, laterally, or in 
the direction of flight. A gust in the 
direction of flight tends to momen- 
tarily increase or decrease the relative 
wind velocity. The effect is of course 
substantially the same as a vertical 
gust. That is, it will tend to either 
increase or decrease the lift with 
resultant upward or downward accel- 
eration of the airplane. A lateral gust 


will tend more to effect the airplane 
in rolling and yawing (change of di- 
rection). On or near the ground the 
vertical gusts will be dampened out 
to a considerable extent by the prox- 
imity of the ground. Consequently 
the gusts will make themselves evident 
primarily in the form of variations in 
the intensity of the gusts and varia- 
tions in the lateral direction of the 
gusts. If the airplane is tethered so 
that the wings are substantially at an 
angle of zero lift, the only appreciable 
effect that variations of intensity will 
have if the wind is substantially from 
the direction in which the airplane is 
pointed, will be to increase the drag 
of the airplane. This is of very little 
importance provided that the wheels 
are suitably blocked. The gusts of 
wind that strike the airplane laterally 


present a somewhat more difficult 
problem, as they tend to cause the air- 
plane to weathercock into the wind. 
The tail of the airplane should there- 
fore be tied down so that it will be 
kept in contact with the ground or 
pedestal and so that it cannot move 
laterally to any extent. Lateral wind 
or gusts play another part, particu- 
larly when the wings have an appre- 
ciable amount of dihedral. The wind 
gets under the wings and lifts the 
windward wing, tending to roll the 
airplane over laterally. To prevent 
this possibility, the wings should be 
tied down firmly so as to prevent ap- 
preciable rolling of the airplane. If 
this is not done the windward wing 
will tend to lift up, increasing its 
angle to the wind, thus further in- 
creasing the tendency for it to roll. 
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the Airplane 



In tethering aircraft it is probably 
advisable to locate the plane either 
right up close to a building or else 
completely clear of buildings or other 
obstructions. While in the lee of a 
building or hangar an airplane would 
doubtless receive considerable protec- 
tion, one must not lose sight of the 
fact that there is a possibility of the 
wind shitting and of the airplane being 
only partly protected from the wind. 
Buildings or other obstructions cause 
considerable turbulence and if the 
wind were to change in such a man- 
ner that one wing of the airplane 
were exposed to the wind and the 
other wing only partly exposed, there 
would be considerable dissymmetry of 
forces on the airplane which might 
be more undesirable than larger forces 
distributed uniformly over the entire' 



airplane. In any case it would be 
undesirable to tether an airplane near 
the corner of a building. Under no 
circumstances should an airplane be 
tethered in front of a hangar door 
where it might interfer with the re- 
moval of airplanes from the hangar 
in case of fire. Also because of the 
fire hazard airplanes should not be 
tethered too close together. 

Ground gusts are very largely de- 
pendent upon the surrounding terrain. 
Rough terrain usually results in con- 
siderable turbulence of the air. It 
would be inadvisable to tether an air- 
plane any where if due to the terrain 
there were very rapid and violent 
changes in the direction of the wind. 

When aircraft are tethered out, the 
operator should be careful to check 
with the weather bureau concerning 
weather conditions. In general, more 
windy gusty weather is to be antici- 
pated in the spring than any other 
time of the year with the possible ex- 
ceptions in the summer of occasional 
thunder storms. The Spring gusts are 
doubtless due in a large part to the 
difference in air temperature and 
ground temperature. The air and the 
ground are both cooled during the 
Winter months. In the Spring the 
ground temperature warms up more 
rapidly than the air, the resulting 
convection currents causing gusts. 


Table I 

Wind Velocity In MPH Classification 

1-12 Ugh! and Gentle Wind 

13-18 . Moderate Wind 

19 24 Fresh Wind 

25-38 .Strong Wind 

39-54 Gale Force 

SS-75 Whole Gale Force 

75 and Up ... Hurricane 


Table I below gives the Weather 
Bureau's classification of wind 
velocity. 

Another method of indicating wind 
velocity is the Beaufort scale used in 
marine work. Under the Beaufort 
scale, numbers are given to indicate 
the intensity of the wind. Table II is 
the Beaufort scale. 

Suitable means should be provided 
in the wing itself for tying down 
the airplane. Probably the best ar- 
rangement is a steel loop or ring 
about two-thirds of the distance out 
from the center line of the airplane to 
the wing tip, installed either on the 
front or rear spar, preferably the 
former. In the case of airplanes hav- 
ing external bracing, the logical place 
to mount such a loop would be at the 
outer strut point on the under side of 
the wing. Many manufacturers make 
such provisions. Some, unfortunately, 
have not been made strong enough 
for the purpose intended, with the 
result that failures have occurred. 
Some operators have, as a result, lost 
faith in this means of tethering. 
Where such loops have not been in- 
stalled, airplanes have been damaged 
by personnel improperly tying them 
down. Frequently a rope has been 
looped around a strut, this being the 
most accessible place. In the case of 
high-wing aircraft using lift struts, 
ropes have been frequently tied to the 
upper ends of the struts. These at 
times have slipped down to the middle 
of the strut with the result that the 
loads have buckled the struts. It 
might be pointed out that even though 
the rope were attached to the upper 
end of a lift strut, that this still may 
be unsatisfactory as far as the fitting 
itself is concerned. The fitting was 
designed to take loads in the direction 
of the strut and not at right angles 
to that direction. Because of this, it 
is possible for large moments to be 
set up in the strut fitting by the rope. 
The ring should be so attached that 
the rope load passes substantially 
through the centroid of the spar fit- 
ting bolt group. (See Fig. 1) 

The fuselage of the airplane should 
similarly have adequate provision for 
( Turn to page 76) 


Table II 


Beaufort Numbers 

II 0 to 2 MPH 

l-J 2 to 12 MPH 

4-5 13 to 23 MPH 

6-7 24 to 37 MPH 

8-9 38 to 55 MPH 

10-11 . . 56 to 75 MPH 

12 Above 75 MPH 
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With rapidly rising backlogs, the aircraft manufacturers 
are more interested than ever in production problems 

By Charles F. McReynolds 


W ITH American aircraft pro- 
duction swinging into new high 
ground, the 1939 S.A.E. National Air- 
craft Production Meeting found a 
ready response among the aircraft 
people of the Pacific Coast. In line 
with recent record production rates of 
various aircraft plants, the papers pre- 
sented at the various sessions estab- 
lished an enviable mark for exposition 
of detailed procedures such as are 
often considered "trade secrets” even 
within the ranks. As one interested 
listener remarked; "This has been a 
'million-doilar' series of lectures." 
The attendance matched the merit of 
the papers, with 875 persons enrolling 
at the S.A.E. desk and that many 
more believed to have been in attend- 
ance but not registered. 

Almost every session found the hall 
packed to the gills and a conservative 
estimate of total attendance for the 
three days would be in the neighbor- 
hood of three thousand persons. 
Keynote of the current condition in 


our aviation industry was sounded by 
Brigadier General Jacob E. Fickel, 
March Field commander, who re- 
ported on the progress of the Presi- 
dent's air expansion program, with the 
assurance that the industry has met 
every demand for increased produc- 
tion and is currently much farther 
along with the program than was at 
first thought possible. General Fickel 
concluded with the statement, “We 
. . . know that with the increased 
facilities and larger appropriations for 
research and experimentation now 
available, that this country will remain 
in the lead in advanced design, and 
will meet any challege for supremacy 
in the air." Gen. Fickel spoke in 
place of Louis Johnson, Assistant Sec- 
retary of War, who had originally 
been scheduled to come to Los 
Angeles to address the session. Gen- 
eral Fickel was introduced by Robert 
E. Gross, president of the Lockheed 
Aircraft Corporation, who referred to 
present world conditions as “The one 





immortal hour of our lifetime . . . 
when the history of the world is being 
written not in the chancellories of 
nations, but on the drawing boards of 
aviation engineers." Gross reminded 
his hearers of the fact that commercial 


and military aviation have equally 
affected our lives, saying, “The air- 
plane has made of nations a neighbor- 
hood; but it has made the world a 
battlefield.” 

The meeting closed with a banquet 
and grand ball on Saturday evening at 
the Biltmore Hotel, home of the ses- 
sions. Some five hundred of avia- 
tion’s leading personalities turned out 
for this social function, which was de- 
voted entirely to banqueting and danc- 
ing, except for a brief speech of wel- 
come by E. W. Tempi in, chairman of 
the Southern California Section of the 
S.A.E., hosts of the session. 

This year an aircraft engineering 



L. to R. — Mac Short, Vega Airplane Com- 
pany; John A. C. Warner, S.A.E. 



the production meeting. Taking over 
a large hall adjoining the ballroom in 
which the sessions were held, a repre- 
sentative group of manufacturers dis- 
played their products and found a 
responsive audience. Those exhibit- 
ing at the engineering show were: 
Aircraft Accessories Corp., samples 
of the hydraulic equipment manufac- 
tured, also equipment built by the 



L. to R. — L. B. Grant. Dow Chemical Co.: Brint 
Edwards, session chairman; G. D. Weity. Aluminum 
Co. of America 


Thos. L. Siebenthaler Division; Air- 
craft Precision Products, Inc., a very 
complete line of sample parts repre- 
senting work done on a contract basis 
for the various aircraft plants ; Alumi- 
num Company of America, a large 
number of sample parts representing 

forging, welding, extrusions, etc. ; 
Aluminum Industries, Inc., sample of 
Aluminum alloy castings; Bantam 
Bearings Corp., a complete line of air- 
craft bearings ; Baldwin-Southwark 
Corp., a laboratory testing machine 
for determining strength of materials 
in either compression or tension ; Ben- 
dix Products, a display of typical 
Bendix accessories as used throughout 
(Turn to page 84) 
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A Production Expert 
Expresses His Views On 


Planning for 


PRODUCTION 


Being an excerpt from a paper entitled "Accelerated Aircraft 
Production for National Defense"* by 

P. N. Jansen 

Factory Manager, Curtiss Airplane Division, Buffalo, N. Y. 


W ITH the transition front stick 
and wire design to present day 
construction comes the need for a 
different approach to the manufactur- 
ing and organization lineup. Prac- 
tically all parts normally manufactured 
by airplane companies receive their 
primary operation in three manufac- 
turing groups, namely shearing, press 
and machine shop. Nearly all parts 
require tools, even in small quantities. 
This reflects back in many ways and 
I believe that recognition of funda- 
mentals in these changes will tend to 
work an easier solution. 

Geographic location of activities is 
more important and should be recog- 
nized in plant layout Organization 
and the human element arc of extreme 
importance. Before, the line and staff 
organization prevailed and gave us 
satisfactory results, but we are now 
blending into the truly functional type 
of organization. This provides for 
the specialist and when properly car- 
ried out will present a great aid to 
rapid expansion. Whereas in the past 
the average first-class man used to 
make his own templates and layouts, 
this is now concentrated in a loft or 
layout department. Where we used to 
mix fabricating with assembly, there 
is now a strict separation with all 
groups carefully departmentalized. 
Shop orders are augmented by opera- 


tion sheets with the ultimate aim of 
supplying operators with accurate in- 
formation, tools and materials. All this 
has deep significance. It shortens the 


outlined before, many young men with 
high school education can become 
fairly proficient in repetitive opera- 
tions, drilling, riveting, in short time. 




training period at least for the vast 
majority of workmen because the 
application of knowledge and skill is 
confined. The advantages for national 
defense are far reaching. However 
there are dangers and possible draw- 
backs. Weakness in any group can do 
great harm and the existence of in- 
capable management which does not 
fully grasp the fundamentals or fails 
to recognize the need for close coordi- 
nation, will cause confusion. We still 
need skilled tradesmen in the aircraft 
industry but the training problem is 
easier because of specialization. With 
some trained men in all positions, as 


The human element offers its prob- 
lem and it is essentially a moral obli- 
gation to recognize the effect on 
personnel that arises with the intro- 
duction of a new order. An operator, 
especially one on minor operations, 
docs not feel as secure because he can 
readily be replaced. The more special- 
ization, the more demand for seniority 
rules and the rate question has been 
similarly affected. Men with years of 
experience and service may do the 
same repetition job, sometimes not as 
well, as a youngster with six months' 
experience. The older man may at 
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some other time utilize his skill and 
experience but in the meantime the 
youngster wonders why he cannot 
earn the same rate for the same work. 
There is no cure-all but the problem 
is there and at least a partial solution 
must be worked out. It is easy to 
raise wages — very difficult to cut — 
and you cannot fire everybody whose 
rate seems to be high by comparison. 

A partial solution of the compara- 
tive rate question has been found 
through the setup of a job evaluation 
plan. It means a lot of hard work 
with so many different occupational 
groups found in an airplane manu- 
facturing plant and at first is difficult 
to sell. However, since we have had 
it in effect for a few months the men 
like it and I do not see how we ever 
worked without it. The problem of 
overpaid men we trace to three causes: 
age and health and general slowing 
down; no further need for his trade or 
experience and just plain overpaid 
through poor classification. Each re- 
quire a separate treatment; the first, 
transfer to an easier job with less pay; 
the second, transfer to jobs in which 


his knowledge can be better applied 
without reduction in pay; the other, 
through education to bring him within 
his classification for pay received, 
otherwise reduction or discharge. I 
find that a fair minded committee, 
including shop people, can handle most 
cases with reasonable success. I be- 
lieve that everything we do must 
gradually arrive in a groove and the 
personnel problem is farthest from it, 
which is natural. There again, the 
functional organization idea comes 
into play through centralizing and 
coordinating the personnel problems 
through a well set up personnel de- 
partment. 

We now go back to the material 
side, namely planning and control. 
Increased quantities, type of construc- 
tion and cost of material calls for 
planning and control. There is no 
time to discuss such a lengthy subject 
in all its ramifications but the fact 
remains that production control is an 
inescapable necessity, although we all 
( Turn to page 80) 



le while the wing is In the vertical position or 
ick. The completed fuselage is handled in a similar manner. 
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Curtiss-Wright “CW-20” Emerges 


November first is expected to see the assembly of the 
major units of the new luxury liner now in the final stages 
of construction. The fuselage is waiting attachment of wings, 
tail and landing gear before rolling out of the factory. 




THAT'S how far would reach the mileage flown by Stinson 
105s since their introduction five months ago — a total dis- 
tance of more than 2,250,000 miles, in the United Stoles 
and Canoda, and in Central and South America . . . with a 
safety record that is remarkable in the history of aviation 
(the 105 is the only plane in its class with slots, flaps, hydrau- 
lic brakes and other safely features) . . . and with 
operating costs which prove conclusively this new 
Stinson plone is extremely economical! 

Reliability, safety, low maintenance, beauty — these 
are the reasons the three-passenger 105 is proving 
so popular for private flying. And the initial cost 


iSiS 


is surprisingly low — only $2995.* Low cost finance plan 

Prominent Air Schools which offer the finest equipment have 
found that students willingly pay more to fly the 105 . This 
is why these schools ore selecting Stinson 105s for their 
C.A.A. Training Program. 

Write today and arrange for a demonstration. Find 
out for yourself how easy and safe and inexpensive 
it is to fly the Stinson 105. 

! SEND FOR THIS. Ask for a free copy of the Stinson 
I Plane News. It gives complete specifications of the 105. 


STINSON AIRCRAFT DIVISION 

Manufacturers of Quality Airplanes for Airlines and Private Fliers Since 1925 

AVIATION MANUFACTURING CORPORATION . 



WAYNE, MICHIGAN, 


I.S.A. 




f HAT 'S a loss of a day's schedule 
cost? Figure it up! Ships don't make 
money on the ground! Today there is no 
excuse for the winter losses of the airlines. 
Fields can be cleaned rapidly and at low 
cost. Properly cleaned fields can be 
turned to a sales asset with travelers. 
Snow delays, snow dangers can be 
reduced. 

Snogo removes the snow right down to 
the runway, throwing it up to 100 ft. clear 
of the runways regardless of depth. No 
dangerous banks to catch wing tips or 


Controlled by one man. Snogo 
cleaned snow from 11,800 ft. of runway 
averaging 100 ft. in width and 6 inches 
deep in 8 hours. Think what that means 
in maintaining schedules. 

The low cost of Snogo equipment 
leaves no excuse for any airport being 
without Snogo protection. Prices and de- 
tails will surprise you. 


KLAUER MANUFACTURING COMPANY 


There is a Snogo for 
every budget. Here and 
at the right below are 
shown the Models LMU 
and LTR. Two models 
designed and priced with 
airport service in mind. 



LOCKHEED 

“Lodestar” 

New model "18" is added to the family of Lockheed 


lbs. loaded and will cruise nonstop a 
distance of 1150 miles at a speed of 
220 mph. The ceiling of the plane is 
24,600 ft. and the landing speed is 65 
miles per hour. 

According to figures released by the 
Lockheed Corporation, the Lodestar 
will carry fourteen passengers and a 
crew of three, including pilot, co-pilot 
and stewardess. Wing span is 65 ft. 
6 in., overall length 49 ft. 9\ in., and 
general design closely follows Lock- 
heed practice. Of typical skin-stressed 
all-metal structure, the Lodestar is a 
cantilever semi-low wing monoplane 
with a twin-rudder tail and conven- 
tional retractable landing gear. The 
time tried Fowler-type flaps and built- 
in leading edge slots are incorporated 
in the design. 

Lockheed reported that the plane 
had been designed to meet the require- 
ments of a majority of air transport 
operators in North and South Amer- 
ica, as determined in a recent survey. 
Special emphasis has been placed on 
provision of ample passenger facili- 
ties. Head-room in the cabin is 6 
ft. 3 in., and the cabin is 24 ft. 6 in. 
long by 5 ft. 5J in. wide, fully insu- 
lated, sound-proofed, and ventilated. 

Power for the planes is supplied 
by two Pratt & Whitney radial air- 
cooled engines which develop 850 
horsepower each for take-off. With 
this power the take-off run is only 
760 feet which requires 16 seconds. 
Equipped with Hamilton Standard 
Hydromatic propellers gives the Lode- 
star a rate of climb of 1320 feet per 
minute. 


transports now in service. 


C ONTINUING to carry the torch 
for American commercial avia- 
tion in the midst of a war-mongering 
world, Lockheed Aircraft Corporation 
conducted first flights late in Septem- 
ber of a new airliner designed to meet 
latest requirements for high perform- 
ance equipment of the medium capacity 
twin-engine class. Known as the 
Lockheed Lodestar, the new plane was 
given its initial hop by Marshall 
Headle, chief pilot for the Lockheed 
company. Flight tests were reported 
satisfactory and full production is 
planned immediately despite the heavy 
backlog of military business. Per- 
formance data so far available include 
only the preliminary engineering fig- 
ures calling for a top speed of 236 
mph. The new plane weighs 17,500 



The wings incorporate the new Fowler 
flaps and the nose is of standard lock- 


Sleeve Valve 
Engine 


From 600-1400 h.p. 

T WELVE years of constant devel- 
opment by the Bristol Aeroplane 
Company has brought the Bristol 
mono-sleeve radial engine along to a 
point where power units of approxi- 
mately 1400 h.p. are in service, and a 
series of four models of Bristol sleeve 
valve engines of single and double- 
row type covers the power range front 
600 to 1400 hp. Features of the 
Bristol engines are their relatively low 
diameter, and the use of an accessory 
gear box mounted on the bulkhead 
and driven from the engine by an ex- 
tension shaft, and by their relatively 
high rpm, the maximum power figures 
being quoted at speeds of from 2650 
to 3225 rpm. The four models now 
listed for the trade are the Hercules, 
Taurus, Perseus, and Aquila with out- 
puts respectively of 1,100, 860, 715, 
and 450 international rated h.p. Ar- 
rangement of the above listed engines 
is fourteen-cylinder double-row for the 
Hercules and Taurus, and nine-cyl- 
inder single row for the Perseus and 
Aquila. All of these engines are 
fitted with reduction-gear drives to the 
propeller shaft, and are supercharged 
to power ratings of from 5,000 to 
14.000 ft. altitude. 





that it is flush with the fuselage con- 
tour with the only exit for the air being 
a small opening on the underside of 
the fuselage in the vicinity of the 
firewall. The cowling sides may be 
raised in automobile fashion for case 
of maintenance and the cowling ring 
is readily removable through bolts lo- 
cated around the periphery of the ring. 
Full pressure baffling is employed in- 
side which distributes the air evenly 
about the cylinders of the Ken Royce 
90 h.p. Model 5F engine. 

The new windshield is formed from 
it single piece of plastic increasing 
the visibility over the old style Sports- 
ter by eliminating the dividing braces. 
Inside, the cabin width has been in- 
creased by three inches and finished 
with automobile upholstering. The 
instrument panel has been revised into 
a vertide panel, the entire surface of 


TAILORCRAFT Trainer 



primarily lor instruction. The performance and deslqn is not different from the standard 
finishing that is made for hard wear. The engine cowl is of the open type and the dual 
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Efficient snow removal depends on the effective power behind 
the snowplow — FWD trucks are expressly designed with snow removal 
service in mind. Special gear ratios, proper snowplow mounting facilities, ample 
reserve power and the balanced traction of four driving wheels distinguish the FWD from ordinary 
trucks on snow removal jobs... These powerful FWD trucks have taken a leading place ever since 
motive power was first applied to the problem of snow removal. More than 8600 FWD trucks w 
be found in action this winter, clearing snow blocked highways, airports, and other locations . . . 
On all kinds of airport duties — for year round maintenance work — FWD trucks are preferred for 
their advantages in speed, low-cost operation, the powerful traction of four driving wheels. 
Equipped with a special grader attachment the FWD will keep gravel runways in perfect condi- 
tion. FWD dependability is vital for unfailing crash and repair service — their speed with safety 
is needed for refueling duties as well as maintenance work at distant emergency landing fields. 
Many of America's leading airports find FWD trucks to be indispensable equipment — equipment that 
is never idle and yielding a big return with a minimum investment. Write for complete information. 

THE FOUR WHEEL DRIVE AUTO COMPANY, Clintonville, Wis., Canadian Factory: Kitchener, Ont. 

The world's oldest and largest manufacturer of four-wheel-drive trucks — 30 years experience in snow removal. 






v,„ Yort cuy’s NORTH BEACH AIRPORT 

has used 3,000,000 gallons of TEXACO Asphalt 
for runways, taxiways, parking area and other surfaces 





BUYER’S LOG BOOK 

What's Now in Accessories, Materials, Supplies, and Equipment 


A riveter ilial will head in one operation, by a single stroke, from ten to sixteen 
Hush type rivets in a straight line has been developed by the General Engineer- 
ing Company of Buffalo, New York. It has been designed for use on flat 
sections and for operations such as attaching stiffening channels to sections of 
the skin. Reports have been that from fi.OOO to 10,000 rivets per day have 
been headed by one operator plus a helper placing rivets and handling the 
sheets. Two flat anvils coming together do the riveting by squeezing a flat 
rivet of the required thickness and head size. A pressure pad consisting of 
two thin edged rails on either side of the anvil holds the sheets firmly together 
while the head is being formed. This pressure pad remains stationary after it 
has squeezed the sheets together and the proper head size is governed by the 
lower anvil. — Aviation. November, 1939, 

Designed to accurately check the rigged tension of control cables, the Sturgess 
& de Laubenfels aircraft cable tension indicator is offered by the Pacific Scien- 
tific Company, Los Angeles, Calif. One instrument, with a range of 30 to 200 
pounds, covers the standard cable sizes from 1/16 in. to 3/16 in., or for 1/4 in. 
cable on special order. Weighing less than a pound, the Sturgess & de Lauben- 
fels indicator is easy to carry and simple to use. The entire operation can he 
performed with one hand, and due to its small size the instrument may be 
inserted through small openings and otherwise used to advantage in restricted 
parts of an airplane structure. No temperature or other preliminary adjustments 
are required, it is claimed that there is no zero error, and the instrument can be 
used continuously without resetting or checking. — Aviation. November, 1939. 

Achieving an unusually high bearing sealing efficiency without any contact 
material whatsoever, the ‘‘Mechani-Sear’ ball bearing seal design has been per- 
fected by The Fafnir Bearing Company, New Britain, Conn. The new seal 
keeps lubricant in, foreign matter out, eliminates seal friction, and is easy to 
assemble and disassemble. The Mechani-Seal design is an integral part of the 
bearing itself, consisting of two steel plate shields which form a trap, both 
attached to the outer bearing ring, and a third steel plate pressed on the inner 
ring and acting as a slinger when the ring rotates. During two years of testing 
under extreme conditions the Mechani-Seal design has proved thoroughly satis- 
factory. It is available on either the Fafnir Radial or wide inner ring bearings 
in single seal, double seal or seal and shield combination, — Aviation, November, 
1939. 

Incorporating a variable flow governor and pressure governor, a new model 
hydraulic selector valve, designated No. 6200b. has been announced by Aircraft 
Accessories Corp., Glendale, Calif. Of special importance is the flow governor 
in controlling the volume of oil delivered to each end of the actuating cylinder 
for controlling the extension and retraction Lime of flaps. The pressure governor 
has two functions, both of which contribute to added safely and efficiency of 
the hydraulic system. First, the pressure governor adjusts the amount of fluid 
used for a particular operation within design requirements, by-passing the 
balance delivered by the pump. Second, the pressure control valve protects the 
hydraulic system and the flaps from loads imposed by speeds in excess of design 
limits. Both flow and pressure governors are an integral part of the new valve, 
reducing plumbing and installation problems, and eliminating separate relief 
valves and restrictors. — Aviation, November, 1939. 

In order to prevent passenger air sickness, it is necessary to supply the cabin 
with a large amount of fresh air. In order to give passengers the greatest 
amount of comfort, it is necessary to diffuse this air draftlessly and keep temper- 
atures at various points equal. This tough assignment has been licked by the 
Anemostat Corporation of America, New York, through the development of 
the ANEMOSTAT. Air is brought to the diffuser through ducts located 
along the walls or floor or ceiling of the plane. Once inside the diffuser it 
travels out through the vanes in the manner shown by the arrows on the 







diagram. Through the use of various aerodynamic principles some air is drawn 
in while other air is traveling out. This effect enables air to be carried in the 
ducts at engine temperature and yet to enter the cabin at normal room temper- 
ature and increased ventilation is given. — Aviation, November, 1939. 

One of the most reliable measures of aviation progress is the attention paid to 
cabin upholstery and furniture. Where our worries used to revolve around wing 
design, stability, streamlining, etc., they now tend to concern the location of 
cabin ventilators, reading lights, ash trays and magazine racks. Some of the 
most advanced work in design of cabin furniture has been done by the Warren 
McArthur Corporation, New York City. Recent Warren McArthur aircraft 
chairs include reclining chairs, full swivelling chairs, and just plain ordinary 
cabin chairs, but they all share the common merits of strength, comfort, light 
weight, and appearance of sturdiness and even of bulkiness, which tends to 
reassure the heavy-weight passengers, especially if this is their first time up. — 
Aviation, November, 1939. 

For use wherever heavy tools must be repeatedly lifted or balanced in produc- 
tion work, the super safety balancer has been developed by the Chicago Pneu- 
matic Tool Company. Chicago. III. This tool is essentially a cable-drum-spring 
combination by which any tool weighing from 5 to 200 lbs. can be balanced for 
easy handling around the work by the operator. Travel permitted by the cable 
is approximately 7 ft., and distance between the two hooks of the tool-support 
arm is 20 in. Safety features are incorporated which protect the operator in 
event of failure of the balancing spring, locking the overhead drum on which the 
cable is wound. — Aviation, November, 1959. 



Warren McArthur Aircraft Furniture 


Doubling the production of oxy-acetylene flame cutting machines such as are 
used in various aircraft plants for reproducing intricate sheet steel parts, is 
accomplished in a new machine by using two cutting torches mounted in tandem, 
controlled as before from a master template on the tracing table. The new tool 
was demonstrated for the first time in Chicago, at the 20th annual meeting 
of the American Welding Society. — Aviation. November. 1939. 

Based on the same principles which have brought adoption of the Librascope 
balance computer on many of the world's leading airlines, a new Librascope 
instrument for power computing has been developed and placed on the market. 
Operating through a foolproof system of mechanical levers, the Librascope 
power computer enters the machine with five factors; engine rpm, manifold 
pressure, fuel-air ratio, operating altitude and carburetor temperature. Upon 
setting these factors on their respective dials the operator is able to read directly 
the brake horsepower, fuel consumption, and brake mean effective pressure. 
Developed by Librascope, Inc., Glendale, Calif., the Librascope power computer 
is now in production and immediately available for standard aircraft engines. — 
Aviation, November. 1939. 
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C-P Super Safety Tool Balancer 






STANDARD THE 


ALBERTSON & CO. INC./ 


WORLD OVER 


' Sioux ciry, iowa, 


with Highest Motor Efficiency — 
due largely to our precision 

SIOUX VALVE TOOLS” 

That's the report made by Mr. Ben Follet. 
operations manager ol E. W. Wiggins Air- 
ways, Inc., who own and operate 52 planes 
from four bases in New England, in addi- 
tion to seaplane operations from two bases 
and a school with 108 active students. The 
picture shows one of the mechanics in their 
shop using the Sioux Dual Action Aircraft 
Valve Seat Grinder, also a Sioux Aircraft 
Valve Seat Grinder Set and a Sioux Valve 
Face Grinding Machine Wet Grinder. 
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Plant Expansion? — That’s The Question 

(Story on page 55) 



EMBARGO-BOUND (above): With embargo repeal awaiting 
congressional action, all available hangar space in the U. S. is 
becoming a warehouse for stranded planes. These Lockheeds 
for England are being held at the Hexhangar at the Alhambra, 
California, airport. 

INTO THE SHADOWS (right): Reversing England's procedure 
of getting planes out of "shadow" plants, Germany plants her 
planes in the shadows to avoid enemy observation. 





NATIONAL 


How Neutrality Stands— 
Changes Expected 


Few people are neutral about | 
"neutrality.” They all 
see Hitler trounced b 
want a couple of other 
do it. The country se 
vided on repeal of the 
bargo, but Congress, 
writing went to press, 


vice to Congress only when 
asked for it, and even then has 

bargo repeal. 


they Revising Airworthiness 

'o At a two-day meeting in 
i- Washington, mid-October, at- 
i- tended by about 110 people, the 
s | Aeronautical Chamber of Com- 
and the Civil Aeronautics 


ponderantiy in favor of lifting Authority discussed 
the munitions ban. When you dations for revision of civil 
say "munitions” in this contro- 1 regulations affecting manufac- 
versy, you think of airplanes, turers. The proposals were 

which the Allies need most. | pared jointly by the CAA 

This is how the neutrality I the Chamber. Army, Navy, Bu- 
law stands. No kind of weapons reau of Standards, the Safety 
may be exported to belligerents Board, airline operators, air- 
— in anybody’s ships. The em- 1 line pilots and other interested 
bargo on other war supplies to , parties sat in. The Commercial 
belligerents expired last sum- Engineers Committee of the 
mer, so anybody can buy them I Chamber submitted its l 
and haul them off in his own | mendations on behalf and 

. The Johnson interest of 30 manufacturers of 


law, forbidding credit to delin- 
quent debtors, is still on and 
will stay on just now. So those 
who owe us have to pay cash 
or meet regular 00-day open ac- 
counts. 


This i 


light and heavy commercial 
equipment. 

The discussion was divided 
among four sub-committees 
pointed by the manufacturers 
initial meeting: (1) 


what the new bill Flight. (2) External loads, (3) 


says. Any country, neutral 
belligerent, can buy anything 
in the United States: buttons, 
bombs, planes or poison. But 
they have to haul it away in 
other thaff. American flag ships. 
Our ships, no matter what their 
cargo or for whom, have to stay 
out of belligerent waters and 
danger zones. Americans have 
to stay off belligerent ships. It 
is not yet clear what kind of 
credit arrangements will be 
made for the Allies, but 
observers think a way w 
found to let them have 
when they run out of 
and gold. 

The ban on American ships 
carrying munitions to the Allies 
would stimulate the flying of 
bombers and perhaps light 
planes direct to Europe. This 
mass migration of ships in the 

on the question whether 
hemisphere is liable to airplane 
attack from abroad. 

You would expect that this 
earth-shaking neutrality 
would bring a new high i 
bying on Capitol Hill. It would 
be naive to say the Pressure 
Boys are not there. But they 
arc few and furtive, because 
public opinion has put special 
interest operations in the cate- 
gory of high treason. One firm 
of airplane builders, to theii 
eternal glory, has offered ad- 


Power plant, (4) General 
Administrative. The 30-page 
recommendation was wr’ 
under approximately the 
headings. 

In general the meeting 
off smoothly with a minimu 
wasted conversation. This 
particularly so in the external 
loads committee, presided < 
by Ryder of the aircraft 
worthiness section for the CAA 
and Shanley of Lockheed for 
the manufacturers. 

said they hoped that revision 
would be accomplished ii 
rather than in a job lo 
much sudden change 
cause serious dislocations. There 
will be more meetings from 

One subject that occupied 
much time was the proposition 
that landing speed be eliminated 
as a criterion of safety. CAA 
wants it completely removed as 
such, while the manufacturers, 
somewhat more conservative, 
would maintain an upper " 
Removing landing speed 
safety criterion will not reduce 
safety, the groups felt. Other 
limitations such as rolling dis- 
tance and obstacle-clearing abil- 
ity will be introduced to accom- 
plish even greater safety. 

The manufacturers recom- 
mended that the use of take-off 
power be increased 


Some authorities feel that 
. . Air Safety Board cannot 
prove accidents chargeable to 
use of take off power; most 
failures result from the cruis- 
conditions, they said. 

Latest on Pilot Training 

CAA is having tail flutter in 
its college training section. 
There have been reports of 
dissension between bosses and 

Curbstone talk, perhaps 
groundlessly, has the War De- 
partment in line to take over the 
civil training program. While 
many observers insist that the 
Army is not greatly interested 
in pilots trained behind low 
horsepower, others contend that 
Army is definitely interested 
them as a source of cadet it 
terial free of the usual high 

But the college flying project 
has set up a marvelous safety 
record which, if it can be main- 
tained, will stand CAA in good 
stead against any row that may 
come, or as argument for ex- 
pansion. The experimental 


.1 of 330 students flew a 
million miles with one fatality, 
which is about twice as safe as 
the 1937 non-scheduled record. 
CAA figures there will be 40,000 
licensed pilots by June, 1940, 
probably more than in any other 
country. That, after all, will be 
something to talk about! 


In t 


i* the i 


barely had time to take down 
the names of its 22,000 flying 

cadets, give them the spinning 
barber chair, and make them 
say “Ah.” Now, with the Civil 
Aeronautics Authority round- 
ing up another generation of 
airmen, the Air Corps sees a 
better opportunity to find out 
what makes people behave the 
way they do while in motion 
in three dimensions — or why 
some of them misbehave. So, 
with the approval of the Na- 
tional Advisory Committee, 
CAA has set off about $100,000 
of its civil pilot training pro- 
gram to study the mental and 
physical characteristics of the 
students with relation to flying. 

Dean R. Brimhall comes to 
Washington as assistant to 
Chairman Robert H. Hinckley, 



AIR SAFETY BOARD TAKES WINGS: 

Stinson "105's" stand Allen P. Bourdon, of the Safety B 
Frank Miller, Chief of the Bureau of Information and Statistics 
of the Safety Board. By now the planes should have many hours 



A JIG-SAW PUZZLE FOR THE J. 
way to Japan. Lack of 100 yard wide boats necessitated a slight 
dismantling job that ought to be fun to watch being put back 


AVIATION. November. 


criticised for passing a plum 
to an old WPA pal of his, but 
investigation shows Brimhall to 
be a competent person, and 
anyway most executives hire 
somebody they know. A com- 
mittee of prominent psycholo- 
gists will be appointed to ad- 
vise CAA in the work, which 
will be conducted mostly in the 
laboratories of the various 
schools in the program. The 
long-range objective is to en- 
able the Air Corps and avia- 
tion schools to select from avail- 
able men a larger percentage of 
students who can make 
grade and be better pilots when 
they are graduated. 


The Airport System 


o Capitol 


CAA will lay 
Hill during next sessio 
Congress for authority 
money to expand the national 
airport system. The Authority 
was criticized last 
playing 'possum on 
tion, but it had two pretty good 




: Con- 


having 

“economy” blues. That's 
over now; you hear nothing 
about that silly old economy 
stuff. Another was that CAA 
was pretty much in the Con- 
gressional dog 
If the Authority doesn’t get 
back in same doghouse, it can 
go places with a demand for 
airport subsidy. The main 
theme will be national defense 
of thee I sing. The Air Corps 
doesn't really care much, but 
will string along. The Ar 
can Municipal Association 
the Mayor’s lobby will point 
out, this time more urgently, 
that some 25 or 30 stations on 
the grandfather route system 
are being passed up for lack of 
adequate ground facilities. Best 
judges of this matter say there 
is little doubt Congress will 
grant at least the minimum 
recommendation of CAA, which 
was $125,000,000. On ' 
hand, they do not believe that 
the cities and towns can get to- 
gether well enough to cadge a 


Canada Becomes Supplier 

Wise cracks that the British 
ought to sink their island and 
move to Canada appear n 
far wrong. What looks like a 
fairly reliable report says that 
the British War Supplies Com- 
mission and United States in- 
dustrial concerns, including 
General Motors and Consoli- 
dated Aircraft, are planning to 
spend $3,000,000,000 creating in 
the Dominion any industrial 
empire which would supply the 


British government 

and American industry would 
share in both control and financ- 
ing. Aircraft production would 
be the first objective, then 
metallurgy, shell casings, air- 

parts. The U. S. War Depart- 
ment will discourage the trans- 
planting of our aircraft indus- 
try beyond the border, especially 
if airplane and engine design 
go with it. But the government 
cannot prevent the investment 
of American capital in Dominion 
aircraft enterprise. 

Importance of Canada's place 
in Britain's defense program is 
confirmed also in the announce- 
ment that the government will 
participate in England’s pilot 
training program along with 
the United Kingdom, Australia 
and New Zealand. Missions were 
on their way from Britain to 
Canada to start action. 

Meanwhile the Canadian De- 
partment of Transport an- 
nounced that in the first seven 
months of this year $1,500,000 
had been awarded for improve- 
ment of civil airways and air- 

Foreign Air Rates 

After completing an investi- 
gation as to the extent, if any, 
to which the Government should 
further regulate the rates of 
American air carriers engaged 
in foreign transportation, the 
Civil Aeronautics Authority 
recommends that the Act be 
amended only to give the Au- 
thority power to require the fil- 
ing of all agreements "entered 
into by a foreign air carrier 
with another foreign air carrier 
or with any air carrier or other 
carrier engaged in commerce of 
or with the United States." 
The report says that there ap- 
pears to be no need at this time 
that the rates of American com- 
panies engaged in foreign serv- 
ice be regulated. US carriers 
so engaged do not want the reg- 
ulation, and CAA agrees with 
them it might be detrimental 
to the public interest, since those 
carriers are competing with 
foreign transportation beyond 
this country's control. The Au- 
thority is vested with powers 
which, for the present, may be 
used to prevent any practices 
which would 
public interest. 


A Look At Private Flying 


?, appears to be getting a 
big break in the CAA civil pilot 
training program. Looks as if 
3000 airplanes may be built in 
(Turn to page Si) 


THE WASHINGTON 
WINDSOCK 

by BLAINE STUBBLEFIELD 


To Fly U. S. Airplanes Over Sea to Allies 

Transatlantic flight delivery of American-made airplanes 
might include pursuit ships as well as bombers. British 
and French are considering spotting of aircraft carriers 
on the course, with aerial patrols for protection near the 
other side. Planes would carry no guns and could fuel for 
long range. It is estimated fly away would save six weeks 
on delivery. 

The Wright Airplane may come back to Washington, 
not to the Smithsonian Institute. Town cryers have it that 
a magnificent rotunda is being drafted in the plans of the 
main building at Washington National Airport, and that 
Mr. Wright might consent to the hanging of his historic 
machine there. Incidentally, the D. C. airport will truly 
be national. Somebody wants to plant trees there f 
every state, a nice idea. Another suggestion is a Woi 
Fair of the Air as an opener. 

Watch what happens to Trans-Canada Air Lines with Eng- 
land seriously in the war. TCA refutes the report that it 
has been taken over by the Department of National De- 
fense. It says the Canadian government wants it main- 
tained as a “vital communication service." Whatever hap- 
pens there might indicate what would happen to US 
airlines in emergency. 

Cash and flyaway: with arms embargo repealed, Canuck 
pilots would be obliged to come here and fly American-made 
airplanes to Canada, because delivery would be made here 
and because, upon delivery, such airplanes would become 
belligerent ships and United States citizens would be for- 
bidden to ride in them. 

North Beach or Bust might as well have been in sky-writing 
as hearings proceeded on operators' application to ir 
from Newark. The suction of New York politics was 
rific. For one thing, the Little Flower had scooped deep 
into New Deal millions to build North Beach. But tha* 
wasn't all. The Powers on the Potomac were behind i ! 
for New York is one place where the Army wants plenty 
of ground room for defense. Opinion is that Newark, and 
even a third airport, are destined for extra-schedule stops 
and for shuttle services. 

Hail! Sunnyvale. National Advisory Committee will c 
plete plans for the new aviation laboratory in four to 
weeks, and will then break ground for the mighty tempest 
tunnels and buildings. Sunnyvale is South of San Fran- 
cisco Bay, in the prune orchards and out of the fog. It 
was a Navy dirigible base and was transferred to Ai 
when the Macon washed out. The massive hangar 
is full of Army airplanes, will not be used by NACA. 

7000 pages of conversation have been recorded in the s 
of United Air Lines against the Government for alleged 
damages due to the mail contracts cancellation. Another 
hearing was held by the Court of Claims October 23. Ex- 
perts guess this case will be decided for United, but the 
Administration would hate to take the blame for its colos- 
sal mistake till after the elections. 

Safe air plane promotion has been dormant at CAA si 
Gene Vidal’s “$700 mistake” but it’s beginning to simi 
again. Introduction of fool-proof planes of the Hammond 
and Weick caliber into the college pilot training program 
is being talked as a means of practical demonstration. 
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A phone call, telegram or letter will bring the facts to your desk. 

SPARTAN AIRCRAFT COMPANY 

TULSA, OKLAHOMA 


THE SPARTAN AIRCRAFT COMPANY 

\NN0UNCES THE APPOINTMENT AS DISTRIBUTOR 
FOR 

NEW YORK NEW JERSEY 

MEW ENGLAND 

OF 

JOHN B. THOMSON 




WINTER CLASSES START JAN. 2. 1940 


Roosevelt Aviation School 

Accredited by the U. S. Civil Aeronautics Authority . . . . Licensed by the State of New York 


J^mrn ENGINEERING 






TRANSPORT 




Low Operating Cost 
High Resale Value 


FIRST 


Better Equipment for Operators— Better Training ior Students 

More complete, more modern, the outstanding training ship 
for operator and student, alike. That's the new Taylorcraft 
Trainer. For this low-cost airplane enables the operator to 
instruct more thoroug hly and faster — and turn out better 
qualified pilots. You have the important advantages of side- 
by-side seating, interchangeable wheel and stick control in 
the same airplane, a safety record first in its class, low 
initial cost and low operating expense, and higher resale 
value because of Taylorcraft's greater private owner appeal. 
See and fly this new Taylorcraft Trainer — It's America's 
foremost airplane for complete primary training and low cost 
private flying. Write or wire, today, for full details. 

TAYLORCRAFT AVIATION CORPORATION 


Announcing ... 

f„E N EW^W^ TRM,tER 

The Complete Modern 









“iX.:v,; s v:: 

mm% 


iSS^l ?£S=syH - 


i SSESSSt 

„»»,,. r;“sg,r,^s,£ 

fliipisii 





TRAFFIC XJ •SIMS'S 


JSSSWi 


sz’sszs 







AIR 

TRANSPORT 

INDICATOR 



Thh' figure repraSanW an in- 

i%“iv : £ 5 r S.i 

2 «r-Br^ss 

l||p 


Jtymm OPERATORS CORNER 







PERFECTED SERVICE • WITH WESTINGHOUSE 


Westinghouse 


ms~ 





Instrument Landing on 40 Centimeter Waves 

( Continued from page 27) 


ments for plate and grid, as well as 
tuned elements in the filament leads. 
The plate circuits were fed from con- 
ventional audio frequency modulator 
equipment, providing an input of 
about 20 watts, modulated at 90 cps in 
one case and. 150 cps in the other. 
The accompanying illustration shows 
the oscillator units. Both were tuned 
to approximately the same frequency, 
although one unit was designed for 
operation at lower frequences than the 
other, and hence has longer physical 
dimensions. 


The receiving equipment is of the 
superheterodyne type. The receiving 
antenna is a “coaxial” antenna (de- 
veloped by the Bell Telephone Labor- 
atories), and was fastened to one of 
the wing struts (see photograph). 
The antenna leads directly to a diode 
tube (a Western Electric experimental 
type) which acts as the first fre- 
quency converter. The 700 Me input 
signal is mixed witfi a 690 Me oscil- 
lator signal, derived as the third har- 
monic from a 955 acorn tube in an 
oscillator circuit which operates at 
230 Me fundamental. The 10 Me 
intermediate frequency (which results 
from mixing the 700 Me signal and 
the 690 Me oscillator harmonic) is 
then passed through two i-f amplifier 
stages employing 1852 tubes, and 
thence to a 6SQ7 which acts as the 
second detector, a-v-c and first audio 
amplifier. A-v-c voltage is applied to 
the two 1852 stages. The audio out- 
put of the 6SQ7 is then fed to an elab- 
orate a.v.c audio amplifier, employing 
four 6SK7 tubes, the first connected 
as a triode, the next two as pentodes 
and the last as a triode. There were 
two principal reasons for using the 
audio a-v-c circuit. First we origin- 
ally intended to test a simple grid- 
leak detector receiver as well as the 
superhet, which made audio a.v.c. a 
necessity. Second, we had no clear 
idea of what magnitudes of signal 
voltage we could obtain, and conse- 
quently we prepared to handle a very 
wide range of voltages. A 6R7 tube 
is used as an a-v-c diode and ampli- 
fier to control the gain of these audio 
amplifier tubes. The coupling of these 
amplifier tubes is of the band-pass 
type which passes the 90 and 150 cps 
modulation but restricts the gain at 


frequencies lower than 50 cps and 
higher than 400 cps. This is neces- 
sary in order to reduce the noise and 
to maintain stability. 

The final audio output, containing 
90 and 150 cps components is then 
passed through a filter which separ- 
ates the 90 cps from the 150 cps. The 
separated signals are then amplified 
in the two sections of a 6F8G double 
triode, applied to copper-oxide recti- 
fiers and combined in a bridge circuit 
with the indicating meter as the 
diagonal element of the bridge. The 
overall gain is such that 5 microvolts 
of signal applied to the first 1852 i-f 
stage, modulated 50 per cent either at 
90 or 150 cps will produce 1.5 ma 
rectified d-c in the meter coil. The 
loss of gain in the diode first detector 
is hard to calculate, but a rough guess 
indicates a loss of about 3-to-l, which 
would necessitate an input signal of 
15 microvolts for the output just 
mentioned. The a-v-c action of the 
audio system is such that the output 
indication is substantially independent 
of audio input voltage from about 3 
millivolts to 3 volts. 


One of the major aspects of the 
demonstration was to show that the 
original Metcalf system of indication, 
the three spot method, could be put 
into practice in flight. The feasibility 
of the system was, in your editors 
opinion, conclusively demonstrated 
with the one reservation that the 
weight factor is, at present, too high. 
Otherwise the three-spot indicator 

significant instrument consolidations 
yet developed. 

The filtered audio output of the re- 
ceiver (90 and 150 cps separated) is 
conveyed to an adapter unit which 
consists of an amplifier and rectifier 
of somewhat higher voltage and cur- 
rent capability than that used with 
the meter indicator. The d-c output 
of the rectifier is applied to the control 
commutator associated with the 
cathode-ray indicator. This commuta- 
tor applies voltage to the cathode-ray 
tube vertical deflection plates in such 
a way that the center spot of the three 
spots on the cathode-ray screen is 
moved up or down depending on 
whether the 90 cps or the 150 cps 
component predominates. This pro- 


duces the vertical guidance. Hori- 
zontal guidance was obtained from the 
localizer transmitter (conventional 
long-wave unit operated by the Wash- 
ington Institute of Technology). The 
output of the localizer receiver was 
applied to the horizontal deflection 
plates of the cathode-ray tube through 
the commutator. A d-c component 
was also obtained from the electrical 
pick-up associated with the directional 
gyro, while variable d-c was obtained 
similarly from the artificial horizon 
instrument. The complete indication 
of the blind receiver equipment, the 
gyro and the horizon were thus 
brought out on the face of a single 
indicator. 


Your reporter had the opportunity 
of watching the system in operation in 
the cockpit of the plane on two ap- 
proaches to the field. The first im- 
pression was that a very great deal of 
apparatus had been crowded into the 
plane, but the operation was extremely 
simple. The power supplies were 
turned on (there were two in use, one 
for the receiver and one for the cath- 
ode-ray tube indicator and its aux- 
iliaries). After a brief warm-up 
period, the three spots appeared on the 
cathode-ray tube screen, and took up 
their proper positions. The spots were 
bright enough to be seen without eye- 
strain, even though the cockpit was 
filled with sunlight. The pilot flew 
about five miles from the airport, 
turned, and picked up the glide path at 
an altitude of about 1500 feet. There- 
after he maintained the three spots in 
a straight line, horizontal and centered 
on the screen. As the glide path was 
followed, the rate of climb and air- 
speed indicators maintained constant 
readings, showing definitely that the 
glide path was straight. Flying the 
path was extremely simple, or so it 
seemed to the innocent bystander, 
since beyond correcting for the effects 
of rough air, there was no observable 
change in the attitude of the ship from 
five miles out, to the airport edge. 

Contact was not made with the air- 
port surface because of a crosswind 
(now considered standard equipment 
for blind-landing demonstrations), but 
it was obvious that a perfectly definite 
point of contact was available on each 
approach to the field. During the 
course of the day some 15 or 20 ap- 
proaches were made, and on all except 
two (when the localized transmitter 
was out of adjustment), the ship 
reached its lowest altitude over an area 
no larger than 50 feet in diameter. It 
(Turn to page 78) 



NO BRUSHES - NO SLIP- RINGS - NO SLIDING CONTACTS 

THE KOLLSMAN TELEGON REMOTE INDICATING SYSTEM 
OPERATES ENTIRELY BY INDUCTION 


Because the remote indicating system reaches into every part of 
the airplane— because sometime, somehow, some piece of distant 
equipment in this system may be in the presence of gasoline vapor 
— it is absolutely essential that the system be explosion-proof. 

The Kollsman Telegon Remote Indicating System operates en- 
tirely by induction. It has no brushes, no slip-rings, no sliding 
contacts of any kind to cause a spark. It is supremely safe as 
well as superbly efficient. 

Kollsman Telegon is the only remote indicating system in use 
to-day which operates entirely by induction. Over 6,000 units 
in service testify to its efficacy. It is to-morrow’s system to-day. 


KOLLSMAN INSTRUMENT COMPANY, inc. 

8008 FORTY-FIFTH AVENUE ELMHURST, NEW YORK 

WESTERN BRANCH: GRAND CENTRAL AIR TERMINAL, GLENDALE, CALIFORNIA 
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Tethering the Airplane 

( Continued from page 31 ) 


tying the tail down. Most manufac- 
turers now provide lift handles at- 
tached to the lower longerons of the 
airplane at or near the stabilizer. 
These should be quite satisfactory for 
tying down the tail. In the absence 
of suitable handles, ropes may be at- 
tached to the tail wheel or tail skid. 
When the airplane is provided with a 
tail wheel lock, the tail wheel should 
be locked in the fore and aft position. 

Some operators favor tying the air- 
plane down by means of the landing 
gear. Among the reasons for favor- 
ing this, are that it automatically 
holds the wheels in their proper place 
and the wheels provide a certain 
amount of shock absorbing to the gust 
loads encountered. There are disad- 
vantages, however, to this procedure. 
The airplane is not necessarily ade- 
quately restrained from rolling later- 
ally if the wind should veer around 
in a lateral direction and we must al- 
ways bear in mind the possibility of 
the wind shifting. If the shock strut 
is of the olco-stcel spring type or any 
other type which taxies in a substant- 
ially compressed attitude, there is the 
possibility of wind getting under the 
wings, creating enough lift on one or 
both wings to put the shock absorbers 
in tension, thus extending them, 
thereby increasing the angle between 
the wing and the ground. If an air- 
plane having this type of shock ab- 
sorber is tied down by means of the 
landing gear it should also be tied 
down directly at some other point or 
points. If the airplane is a tractor, 
ropes might be looped over the pro- 
peller hub and tied to the ground. 

The airplane with the tricycle land- 
ing gear presents a similar problem in 
this regard. Probably the best method 
of tying down such an airplane is to 
head it into the prevailing wind, 
block the wheels, tie the wings down 
to stakes or anchors in the ground 
and similarly tie the nose of the air- 
plane down. If the” nose' wheel oleo 
is of the type that is normally in the 
extended position when the airplane 
is on Che ground, the rope may be 
looped over the wheel axle. If on 
the other hand, the oleo is either in 
the compressed attitude or only par- 
tially extended, the rope should be 
looped over some part of the landing 
gear structure above the shock ab- 
sorber and firmly tied down. 

In mooring seaplanes, care should 


be taken to have adequate anchorage, 
also a sufficiently long rope between 
the anchor and the seaplane or buoy. 
A short rope, especially in deep water, 
will tend to result in pulling and drag- 
ging the anchor. If the bottom is of 
rough rock, soft sand or mud, a heavy 
weight may be adequate. If, on the 
other hand, the bottom is relatively 
hard and smooth, an anchor with 
suitable sharp pointed flukes Chat dig 
in, should be used. 

It is probably desirable in the case 
of small float seaplanes to beach them 
in stormy weather, especially if the 
water is quite rough. A practice of 
tethering seaplanes on dry land so 
that they will not blow away is to 
fill the pontoons with water. The 
spread and length of the pontoons 
give an excellent base and with the 
pontoons filled, there is adequate 
weight to keep the plane from blow- 
ing away. A seaplane cither in the 
water or on dry land has the advan- 
tage of the tricycle landing gear, 
namely that it is in a substantially 
horizontal attitude. The lift on the 
wings will therefore be relatively 
small. When it is impractical to 
beach the seaplane, the floats may be 
partially filled with water to prevent 
“flying at the anchor”. In the case 
of boat and single float seaplanes, the 
hull or main float may be partially 
filled with water and the tip floats 
filled. At first thought it may appear 
that the filling of the tip floats would 
destroy the lateral water stability of 
the seaplane. Actually this is not 
the case. If one of the tip floats tends 
to sink, the opposite float tends to be 
lifted out of the water. The weight 
of this float and the water it contains 
provides the necessary righting mo- 
ment. Another procedure is to tie an 
oil barrel full of water to each wing, 
the top of the barrel being just below 
the surface of the water. When sub- 
merged, the load on the rope is equal 
to the empty weight of the barrel only. 
On the other hand if the wing lifts 
the barrel out of the water the load 
on the rope is equal to the weight of 
the barrel plus the weight of the water 
it contains. As water weighs ap- 
proximately 8.5 pounds per gallon this 
provides a large righting moment. 

In tethering aircraft, it is desirable 
that a good grade of Manilla hemp 
rope be used. This rope should, of 
course, be in good condition without 


worn portions in the strands. Manilla 
rope is approximately 50 per cent 
stronger than cotton, has greater dur- 
ability, is more resistant to weather 
conditions, and is less expensive than 
good quality cotton rope. Cotton has 
a tendency to shrink considerably 
when wet. Such^ shrinkage might 

structure. Steel cable should be 
avoided as it lacks the resilience of 
hemp rope therefore in the case of 
gusty weather the airplane would tend 
to pound against the cable. These 
sudden jerks would not only be detri- 
mental to the airplane but would also 
tend to pull the stakes out of the 
ground. 

In tying an airplane down, the knot 
should be of a type that can be made 
tightly, that will not slip and which 
may be readily untied. Probably the 
best procedure would be to tie a knot 
such as a bowline in the loop pro- 
vided in the wing of the airplane. 
(See Fig. 2) This knot requires slack 
rope. The other end of the rope 
could then be looped through a ring 
in the ground anchor and tied with a 
midshipman's hitch. (See Fig. 3) 

An excellent little booklet entitled 
"Useful Knots and How To Tic 
Them” may be obtained from the Ply- 
mouth Cordage Company, North Ply- 
mouth, Mass. It is difficult to say 
what size of rope should be used for 
tying down a given size of airplane, 
as the loads imposed upon the rope 
are dependent very largely on the size 
of the airplane, the wing loading, the 
manner in which the airplane is tied 
down and the wind velocities en- 
countered. As a means of arriving 
at some sort of rough criterion we 
may consider the following: An air- 
plane with a light wing loading would 
lie the most adversely affected by a 
wind storm. As an example we might 
consider a light plane having a gross 
weight of approximately 1000 lbs., 
an empty weight of approximately 
600 lbs. and a landing speed fully 
loaded of about 40 mph. Such an air- 
plane moored out on an airport in 
the 3 point attitude and in an empty 
condition would tend to fly as a kite 
.at - approximately 30 mph. I.et us 
consider the possibility of this air- 
plane being tethered out in a gale of 
60 mph. As this is twice the speed at 
which the airplane would tend to fly 
as a kite and as the lift varies as the 
square of the velocity, the lift would 
lie four times Hie empty weight or 
2400 lbs. The pull on the ropes 
would be 2400 lbs, minus 600 lbs., 
which equals 1800 lbs. The lift per 
rope (one rope on each wing) would 
{Turn to page 78) 
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Overhead 


Planning for Production 

( Continued from page 35) 


like to have plenty of flexibility and 
love to break the rules. Flexibility 
must remain in development and ex- 
perimental work but once in produc- 
tion at competitive prices we must 
have better control with less inter- 
ference. This means sales and engi- 
neering as well as the factory: yes. 
and even the customer will have to 
realize that change in design, mater- 
ials or tools is a costly undertaking 
not only in money but in the use of 
key personnel who may be used to 
better advantage. Barring the ques- 
tion of safety, which can never be 
neglected, interference with production 
through non-essential refinement is 
detrimental and it is better to save 
such items either for repetition orders 
or new models. 

I believe in extensive use of tools 
and equipment but based on policy 
and planning; no promiscuous buying 
at the first sales talk. Work on a 
budget ; coordinate your equipment 
plan with all concerned including 
engineering. Precede selection and 
purchase with research because it 
pays to go a long way to sec new 
equipment in operation and determine 
its adaptability to your particular 
needs. I suggest an obsolescence 
policy, trade in old equipment after 
careful study and, of course, on the 
basis of a good deal. 


There have been many discussions 
as to the merits of this or of that piece 
of equipment. As a general policy I 
believe in variety and feel that no 
single type fills all the needs. Going 
too heavy on investment on the basis 
of one method or one process may 
cause stagnation and of necessity 
retard the adoption of new mechanical 
developments and inventions. I often 
wonder if in our plans and estimates 
we consider the importance and cost 
of handling equipment. It is no longer 
a local shop problem but again a job 
for the specialist. In the U. S. air- 
craft industry it has been somewhat 
the tail of a kite and I feel that more 
study before subsequent action will 
pay dividends. Carriages and stands 
should be designed in a manner to 
readily adapt them to a variety of 
models and at the same time provide 
for easy disassembly for temporary 
storage. We are not yet ready for 


such extensive materials handling 
equipment and conveyors as in mass 
production plants but it is time we got 
started and I recommend research and 
gradual application in actual 
production. 

Tool Storage 

louls and equipment storage is of 
sufficient consequence to demand a 
definite policy and good control. With 
spares requirements, possible for five 
years after an airplane contract, multi- 
plied by a variety of types and models 
which most companies go in for, I 
wonder if the subject has received 
enough attention. There usually arc 
records and some sort of plan for 
control but the progressive discard- 
ing and rearranging according to 
obsolescence or change and their prob- 
able utility as a fixed plan through 
sales, engineering and planning is not 
generally the rule. 


lines a few planes for a temporary 
period. 

The “Philadelphia Plan” nr lease 
agreement generally used in the rail- 
road industry and as applied for the 
first time in the aviation field by Pan 
American Airways, is believed to be 
the most feasible from the viewpoint 
of the investor and borrower. In 
addition to the features of the Pan 
American financing previously indi- 
cated, an important protective factor 
for the investor is the advance rental 
payment for the equipment, which pro- 
vides an initial margin of safety. 
Moreover, the serial payments of the 
carrier to the trustee for the purpose 
of retiring maturing certificates gradu- 
ally increases this margin of safety 
as the annual retirement of outstand- 
ing certificates ordinarily more than 
offsets the actual depreciation of the 
equipment itself. Should any default 
occur in the payment of installments 
due, the trustee may not only take 
possession of the equipment but could 
also release or otherwise dispose of 
the planes in such manner as may be 
considered most beneficial to the 


I believe that as we progress the 
tendency is for more indirect or so- 
called overhead expense. More equip- 
ment, power, better lighting, higher 
taxes, planning and control all add to 
the burden. What the proper ratio of 
burden to direct labor should be is 
highly speculative and depends on 
organization setup and company 
policies. I believe that the upward 
trend is inevitable but sound. It is 
also elusive and bears continual watch- 
ing. Tangible results of direct labor 
can be fairly well measured but the 
results of overhead policies can only 
be gauged by results over a long 
period of time. It is a difficult problem 
for management and whenever addi- 
tional overhead in some form or other 
is contemplated certain questions 
should be answered. Is additional 
overhead needed because of a funda- 
mental change or improvement with 
ultimate returns on the investment or 
is it a duplication of effort and because 
of inefficiencies somewhere down the 
line? A sound analysis, recognition 
ot facts and good judgment are 
essential requisites in guiding an 
organization on overhead control. 


holders of the trust certificates. 

Significant too, was the Interstate 
Commerce Commission’s report on 
sinking funds issued this year, which 
showed that, had the railroads U3ed 
the sinking fund principle more ex- 
tensively, they would have avoided 
many of their present day ills. Al- 
though, the ICC was primarily refer- 
ring to railroad debt, other than 
equipment obligations, the principle 
involved is the same. The gradual 
but systematic amortization and re- 
tirement of debt is not only feasible 
but is conducive to sound financial 
practice. 

Other transportation agencies have 
also successfullv financed their equip- 
ment acquisitions based on the prin- 
ciple of gradual retirement of debt and 
on a “pay-as-you-go” basis. For ex- 
ample, the Campbell Transportation 
Company, a barge line operating on 
the Ohio & Mississippi, issued equip- 
ment notes under the same “Philadel- 
phia Plan" with provision for serial 
maturities over a ten year period. In 
the field of motor bus transportation, 
(Turn to page 32) 
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In their first year of service Hydromatic propellers have 
established an enviable reputation for satisfactory cold weather operation. 
... In anticipation of still more severe demands, Hamilton Standard has 
added a Cold Test Room to its facili- 
ties. In this room complete propeller 
installations are being tested under 
closely controlled conditions to insure 
efficient and dependable opera- 
tion at extremely low temperatures. 
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( Continued from page 80) 
the operating subsidiaries of the Grey- 
hound Corporation, made substantial 
additions to their fleets through the 
use of equipment mortgage notes. 
These notes were secured by a chattel 
mortgage on the motor coaches and 
equipment. All of these notes pro- 
vided for quarterly serial payments, 
and for the most part, were to be re- 
tired over a five year period. The 
important feature in both of these 
cases, was the recognition given the 
limited life of the equipment pur- 
chased. Accordingly, ample measures 
were taken to assure the liquidation of 
the obligations incurred long before 
the expiration of the probable useful 
life of the equipment so acquired. 

Equity financing perforce, is not 
only an expensive method of raising 
capital but is particularly unsound as 
a source of funds for new equipment 
purchases. As airplanes have a useful, 
life generally limited to five years, 
annual provision from operation in- 
come must be made during this period 
for depreciating this equipment. Un- 
fortunately, this alone falls far short of 
realizing the ultimate aim of creating 
a Reserve for Depreciation account. 
For example, the Sinking Fund device 
is frequently employed for the retire- 
ment of bond issues. The establish- 
ment of a Reserve for Sinking Fund is 
entirely meaningless without the crea- 
tion of a contra Sinking Fund asset 
account containing cash or other 
assets. The Reserve for Sinking Fund 
may prevent the company’s earnings 
from being siphoned out in the form 
of dividends or for other projects. 
However, it is the Sinking Fund 
proper which becomes the vital force 
that pays off the mortgage. 

In the same manner, particularly in 
view of the short life of airplanes, 
along with a Reserve for Depreciation 
of Equipment, a tangible asset account 
should be established to function as an 
Equipment Replacement Fund. 

As a practical measure, American 
Airlines has applied this principle to 
very good advantage. Instead of es- 
tablishing a cash Replacement Fund, 
American largely used "depreciation 
cash” to retire its indebtedness to the 
R.F.C. and is actually paying for its 
equipment as it goes along. As the 
useful life of these planes is gradually 
extinguished, no serious financing 
problem should confront the company 
in their replacement and the addition 
of new planes. It was primarily from 
“depreciation cash” and current earn- 
ings that the company was able to pur- 
chase 10 D.C.3's for cash earlier this 
year. Moreover, the prompt and ad- 
vance payments made on the R.F.C 


obligations should redound to Ameri- 
can’s credit standing and make this 
same source available for future 
financial aid if necessary. 

Although, equipment trust notes 
appear to be the most feasible vehicle 
for financing new plane purchases, the 
all important principle is the provision 
for the gradual amortization and pay- 
ment of the debt over the useful life 
of the equipment. Such sound financ- 
ing procedure should save the air 
transport industry from becoming 
saddled with a top-heavy capital 
structure and from facing the same 
situation plaguing the railroads today. 

Fortunately, the current earnings 
record of the air transport industry 
should greatly facilitate equipment 
trust financing. The industry as a 
whole reported profitable operations 
as early as May of this year con- 
trasted to the period late in the third 
quarter for last year. This background 


of earnings should readily permit the 
initial down payment required on this 
type of financing. Moreover, the in- 
dustry is in a strategic position to 
strengthen its financial structure and 
replace its equipment fleets. A more 
balanced capital structure can gradu- 
ally be achieved with equity issues, 

i.e., capital stock, representing the 
working capital, and fixed assets and 
equipment notes for the most part 
supporting the “flying" assets. 

The railroad industry, which ap- 
pears to be in a declining stage, is 
able to finance its equipment acquisi- 
tion with little difficulty by selling 
trust notes at reduced interest rates. 
There is little reason why the air 
transport industry, still in the strong 
upward phase of its growth cycle, can 
not advantageously do likewise and 
finance its plane purchases with a 


Magnesium Sheet for Aircraft 

(Continued from page 37) 


Pickle solution followed by a rinse 
with cold and hot water. It is par- 
ticularly important that welds be de- 
signed so that flux is not trapped and 
because of this fact, lap welds especial- 
ly should be avoided. 

In assembling magnesium alloy 
parts into an airplane, it is important 
that these parts should be suitably 
protected or insulated where two sur- 
faces come in contact. This is par- 
ticularly true if the magnesium alloy 
comes in contact with a dissimilar 
metal or wood. The magnesium alloy 
contact surface will, of course, be sur- 
face-treated as described earlier in 
this paper, but in addition, zinc-chro- 
mate primer, sealing compounds or 
gaskets should be used in the joint. 
The choice of these materials de- 
pends upon the conditions encoun- 
tered. Suitable sealing compounds 
and gaskets are available and specific 
recommendations can be given by the 
magnesium suppliers. , 

After assembly, magnesium alloy 
parts should be painted wherever pos- 
sible and Army and Navy specifica- 
tions covering painting and finish- 
ing material for aircraft use have 
been found satisfactory for magnesium 
alloys. For exposed surfaces it is 
recommended that one coat of primer 
be used followed by two or more 
finish coats. Below is a list of the 


Government specification numbers of 
suitable primers and finish coats for 
magnesium alloys. 




1. U. S. Army Specification 14080 
(air dry, or bake 14 hours at 
160°F.) 

2. Navy Aeronautical Specification 
P-27 (air dry or bake 14 hours at 
160°F.) 


1. U. S. Army Specification Varnish 
TT-V-121a plus li pounds alu- 
minum pigment per gallon. 

2. U. S. Army Specification Enamel 
3-98-C. 

3. Navy Aeronautical Specification 
Varnish V-10 plus 14 pounds alu- 
minum pigment per gallon. 

4. Navy Aeronautical Specification 
Varnish V-ll plus li pounds 
aluminum pigment per gallon. 

5. Navy Aeronautical Specification 

Enamel M-67. 

6. Navy Aeronautical Specification 
Enamel E-5 or E-6. 
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the aircraft industry; Ed. G. Budd 
Mfg. Co., stainless steel parts and 
accessories; Cannon Electric Develop- 
ment Co., quick-detachable multi-cir- 
cuit connector plugs ; Ducommun 
Metals and Supply Co., aircraft hard- 
ware; Fafnir Bearing Co., a complete 
line of aircraft bearings ; International 
Nickel Co., stainless steel ; Librascope, 
Inc., balance and power computers; 
Edw. D. Maltby Co., Federal aircraft 
bearings ; Norma-Hoffman Bearings 
Corp., aircraft bearings; Pyrene Mfg. 
Co., fire extinguishers; Rohm & Haas 
Co., Inc., Plexiglas in various forms; 
S.A.E., membership display; Solar 
Aircraft Co., exhaust manifolds, steam 
heating system; SKF Industries Inc., 
aircraft bearings; United Aircraft 
Products, Inc., parts; Wright Aero- 
nautical Corp., engine display. J. H. 
Kindelberger, president of North 

chairman of the aircraft engineering 

General chairman for this year’s 
production meeting was Mac Short, 
president of Vega Airplane Company. 
Short was long on attention to details 
and the sessions went through without 
a hitch. In addition to the general 
excellence of the papers, and their 
extreme timeliness from a production 
standpoint, was the unusual extent to 
which the sessions were illustrated. 
In addition to the customary slides 

ber of fine industrial moving pictures, 
some of which were presented with 
sound. 

Dr. A. L. Klein, California Institute 
of Technology, was chairman of the 
first session, on Thursday morning, 
which got away to a flying start with 
the paper on Propeller Production, 
given by Arvid Nelson, Hamilton 
Standard Propellers. Nelson took his 
hearers through the development of 
propeller manufacture from the hand 
methods originally used to the present 
extensive machine methods which 
have resulted in a vastly improved 
product at reduced cost. He discussed 
in detail the latest methods of shaping, 
broaching, milling, etc., as developed 
by Hamilton Standard. This talk was 
illustrated both with slides and with 
motion pictures. While Nelson’s paper 
dealt with propeller manufacture, most 
of the machine processes he outlined 
could find application in many other 
phases of aircraft and aircraft engine 


production. For example Nelson 
showed how turret lathe work had 
been speeded up by using a color sys- 
tem to identify each tool with the tool- 
holder. An example of reduction in 
machine time was given with a slot- 
ting operation performed on a vertical 



shaper in half the time previously used 
on a horizontal mill. Much of the 
growth of Hamilton Standard, and its 
present important position in the field 
of propeller development and produc- 
tion, should be credited to the inten- 

turing methods, Nelson said. He 
pointed to the growth of the company 
from 25,000 sq. ft. of floor space to 
more than ten times that amount, and 
from 65 employees to the present total 
of more than 1200, as evidence that 
eflicient machine methods create jobs. 
So comprehensively was this subject 
treated that no discussion was evoked. 

Not so, however, with the paper on 
Airplane Brake Installation and Con- 
trol Considerations, by Henry H. 
Kerr and F. C. Frank, of the Bendix 
Products Div., Bendix Aviation 
Corp., read by Kerr. This paper 
dealt with the phases of brake design 
most closely concerned with proper 
control, and with service difficulties. 


Factors such as axle stiffness, play be- 
tween the brake and landing gear, the 
two types of hydraulic fluid, proper 

all discussed in detail, with reference 
to mathematical formulas that had 

ence at the first opportunity to ask 
about the effect of drum irregularities, 
what portion of the coefficient of fric- 

Kerr replied that it was desirable to 
cool the drums as much as possible to 
avoid the results of overheating caused 
by irregularities, and other factors. 
He thought danger of nosing over 
through full application of brakes de- 
pended entirely upon the particular 
conditions and the individual airplane, 
pointing out that wheels may be slid 
with brakes fully locked under various 
conditions, as on a surface made slip- 
pery by water, or at the first part of 
the landing run when much of the 
plane’s weight is still borne by the 
wings. Dr. Klein suggested that axles 
threw a heavy load on the wheels 
themselves if axle deflection occurs. 
Kerr felt that wheels lend themselves 
well to such stresses and knew of no 
cases where bearing failures had oc- 
cured as a result. C. E. Stryker re- 
ported that total deflection of the 
DC5 axle was 1J deg., including such 
deflection as takes place in the strut. 

A prophetic discussion of “high 
pressure” hydraulic systems was pre- 
sented by Harold W. Adams, Douglas 
Aircraft Company. Defining a "high 
pressure” system as one employing 
pressures above 2000 lb. per sq. in., 
Adams found many advantages for 
such a system, especially on large air- 
craft, and felt that the high pressure 
type hydraulic system would find wide 
adoption. Chief result of the use of 
a properly designed high pressure sys- 
tem is to effect a substantial weight 
saving. Also, the lines and fittings 
are smaller and easier to install and 
service. Machine work must be more 

easier by the heavier sections em- 
ployed, with the result that costs of 
machining about balance for both sys- 
tems. Danger of high pressure sys- 
tems was felt to be little greater in 
the event of failure, as parts are . 
smaller and would have less inertia if 
thrown through the structure. The 
author felt that the problems of high 
pressure systems are primarily design 
problems, which stay solved, rather 
than shop problems, which are always 
with us. In a prepared discussion by 
J. W. White, chief engineer, brake 
(Turn to page 86) 





(Continued from page 84) 
and hydraulics division, Bcndix Prod- 
ucts Division, problems of a suitable 
pump for high pressure systems were 
discussed in detail. Adams agreed that 
the pump is a real problem and 
thought it would be solved by a punip 
of positive displacement somewhat 
similar to Diesel fuel pumps. Consid- 
erable discussion came from the floor 
with respect to possible advantages of 
the high pressure system. Adams 
pointed to a saving of approximately 
600 lb. through use of a high pressure 
hydraulic system on the Douglas DC4 
as compared with best design practise 
on a suitable system using standard 
pressures. 

C. E. Stryker, chief engineer, Ben- 
dix Company of Calif., acted as chair- 
man for the Thursday afternoon ses- 
sion. Opening paper by Courtney 
Hertel, Douglas Aircraft Company, 
dealt with “Interchangeability in 
Modern Aircraft Production”. This 
subject was treated primarily from the 
standpoint of large structural parts, 
such as portions of the wings and 
fuselage, and the problem of transfer- 
ring dimensions from the loft boards 
to the production line in such a way 
that accessories and other units may 
be fitted to the parts of the plane 
where they mount, without additional 
fitting on the spot. Since no two men 
will scale the same exact dimension 
from a loft drawing it is necessary to 
use the loft layouts just once, for the 
development of a set of mathematical 
tables representing points at percent- 
age lines of wing and fuselage. These 
tables of coordinates are thereafter 
used by all branches of the shop for 
developing jigs, fixtures, etc. Ex- 
tensive use of the hydraulic press in 
securing uniform production and full 
inter-changeability was outlined. 

Production came into its own in the 
discussion of The Final Assembly of 
Aircraft, given by H. F. Schwedes, 
North American Aviation, Inc. Sch- 
wedes spoke entirely from a series of 
slides showing pertinent portions of 
the North American factory. He 
pointed out that North American 
holds a peacetime production record 
for any major aircraft builder by turn- 
ing out 103 complete airplanes during 
23 working days of the month of 
August, and by averaging 74 airplanes 
per month for tile first six months of 
1939. Schwedes also disclosed that 
North American had assembled ten 
airplanes during one 24 hr. period 
recently. Primary factor in securing 
efficient production, Schwedes said, 
was for the engineering department to 
be production minded. This has been 
accomplished at North American 


through a remarkable degree of coop- 
eration between the design section and 
the shop supervisors. Major factor in 
accomplishing large scale aircraft pro- 
duction, the author felt, was to break 
the production unit up into the maxi- 
mum possible number of parts or sub- 
assemblies. This permits all primary 
work to be done without crowding, 
and, if proper jigs are used, the final 
assembly line then becomes a simple 
procedure of attaching completed units 
to the plane as it progresses along the 
floor. Much credit for North Ameri- 
can’s smooth production must go to 
the detailed production control system. 
This is based on a lot system by which 
contracts arc broken up into units 
releasing 20 airplanes at a time, except 
ior the first trial lot, which is usually 
for five to ten airplanes to permit the 
shop to check all tools, jigs, etc., prior 
to heavy production. 

P. N. Jansen's paper on "Acceler- 
ated Aircraft Production for National 
Defense”, (Reproduced in part on page 
34) was read by T. P. Wright in the 
absence of the author. Wright did 
not read the entire paper, but com- 
mented on it generally. He felt that 
great emphasis should be placed on 
production of the prototype under 
pressure, as suggested by Jansen. He 



Display of Federal Aircraft Bearings in- 
stalled by E. D. Maltby Co.. Calif, dis- 
tributors. L. to R. — Fred C. Warren. 
E. D. Maltby. George A. Banton. 


also thought that the mock-up idea 
could be further extended into prelim- 
inary design and production phases. 
Written discussion submitted by Ralph 
Damon, American Airlines, empha- 
sized need of further attention to in- 
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ventory control. Damon thought that 
aircraft factories keep too much of 
their financial reserves tied up in 
inventory; that inventory turn-over 
should be not less than twelve times 
a year, instead of two to four as at 
present. Discussion from the floor 
elicited the comment from Dr. A. L. 
Klein that installation of equipment 
in a plane is a much greater produc- 
tion problem than constructing the 
basic structure. For this reason Klein 
thought that emphasis on simplified 
structures, such as molded planes, may 
prove to be misguided due to the re- 
sulting problems of accessory installa- 

The development phase of produc- 
tion received attention at the Thurs- 
day evening session, with T. P. 
Wright acting as chairman. W. A. 
Hite, Vultee Aircraft, gave his paper 
on “Engineering Experimental Air- 
craft”, in which he disclosed that the 
new Vultee Trainer, which has been 
ordered in quantity by the U. S. Army 
Air Corps, was flown exactly 88 days 
after the first engineering work com- 
menced. Hite emphasized that pro- 
duction engineering did not suffer 
from this speed of development, as 
the plane was also laid out for the 
simplest possible production proce- 
dure. In this connection every effort 
was made to obtain shop suggestions 
prior to and during the course of 
design work. Indicative of the aston- 
ishing structural simplification in the 
Vultee Trainer is the fact that all 
spanwise wing stringers, or stiffeners 
have been eliminated, and that aileron, 
flap, and control surface ribs have been 
eliminated. Control surface ribs are 
eliminated through use of formed 
flat sheet with stiffness obtained by 
beads and flanges, the unit being 
fabric covered. The chairman ques- 
tioned simplified engineering of the 
prototype, feeling that it might result 
in slower translation of the design 
into production. Hite said this prob- 
lem had been solved through the 
close coordination of shop and engi- 
neering department at the time the 
prototype was being developed. It 
was also found economical to use the 
drop hammer extensively during ex- 
perimental work. 

Hearers began to feel happier about 
America's position in the field of 
military aircraft development after 
hearing Hite’s explanation of how 
Vultee developed the trainer model in 
less than three months, and this feel- 
ing was clinched when B. W. Shea- 
han, of Consolidated Aircraft Corp., 
told how Consolidated developed the 
Model 31 in less than ten months, an 
(Turn to page 108 ) 




ALUMINUM ALLOY and STAINLESS STEEL surfaces by FLEETWINGS 

Spetiftzd fay SwevsUy, 




AILERON — designed and built by 


RUDDER— dc 


FLEETWINGS also designed 
developed the hydranlic scle 
valves used by Brewster on I 
F 2A-1 Single Seat Fighter for 


ELEVATOR— designed 


FLEETWINGS 


FLEETWINGS designed and 
fabricated the spot-welded 
stainless steel surfaces speci- 
fied by Seversky on their P-35 
Pursuit for the Air Corps. 
FLEETWINGS also manufac- 
tured the flush-riveted alclad 
surfaces called for on this 
same fast pursuit plane. These 
surfaces have seen more than 

duty in the Air Corps. 


FLEETWINGS has complete 
facilities for designing and 
manufacturing aluminum al- 
loy and stainless steel aircraft 
parts to the rigid specifica- 
tions of the U. S. military 


Prompt Delivery 

FLEETWINGS, INC. 

BRISTOL, PENNA. 



SPARTAN'S $100,000 EXPANSION 
PROGRAM COMPLETED INCLUDES 

PERSONNEL OF 170 


EQUIPMENT 


With thousands of men looking for jobs in over- 
crowded fields, Aviation is "hunting" for men TRAINED to 
take their places in this fast expanding Industry. Today 
Aviation presents the opportunity for YOUR future. Set over 
on the other side of the fence with SPARTAN TRAINING, 
approved by the Civil Aeronautics Authority and the Army 
Air Corps — the highest endorsement possible. 


SPARTAN 





Any Previous Flying Experience? IJ executive-management 




what the larger 
birds of prey— such as the Osprey pictured above- 
can carry in flight. But when these legends are re- 
duced to cold facts and figures, they seem insignifi- 
cant. Ten or twelve pounds is about the limit for 
even an eagle, and then only for a distance of four 


We suppose ten pounds is "good payload" for a 
bird . . . it's been perfectly satisfactory bird per- 
formance for thousands of years. But what is a 
satisfactory payload for an airplane? 15,000 lbs.? 
25,000 lbs.? 35,000 lbs.? 

To the engineer there is no such thing as satis- 
faction. Today's performance is only something to 
be surpassed tomorrow . . . through refinement in 
design, engines and fuels. It is with this aim that 
Ethyl engineers are helping to develop tomorrow's 
engines and fuels. They, too, arc never satisfied. 


ETHYL GASOLINE CORPORATION, manufacturer of anti-knock fluids used by oil companies to improve gasoline 





T HE increasing speeds and gruelling 
tactical requirements of ships built for 
today's National Defense Program make 
greater demands on both the pilot and 
his controls. 

By building Control Cord to meet these 
new Army and Navy specifications, Roebling 
maintains its place as standard equipment 


on the vast majority of planes built for this 



KEEPING PACE WITH AN INDUSTRY WHOSE WATCHWORD IS PROGRESS 



AVIATION! 


T AVIATION! 


AVIATION 


Aviation's swift growth and 
y may mean something REAL Sjai 

a future? You already know . . . : /MS 

s are growing fast, in size, numbers, -J§|S 
flown . . . that public and private air- 
bee-hives of activity . . . that aircraft 
ice a huge military aircraft building pro- 
. . while big backlogs already piled up ' 
of production ahead. Think all 
some branch of Aviation --- in g 
rork you like best — isn't there a ; 
iu to start, and a real future ahead? 


Do you realize tha 


represent 




or in Aeronautical Engineering, Aero I.T.I. training gives 
ou actual oractico in the very duties you must understand 
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Work Begins On Jacksonville's 

$15,000,000 Naval Air Base 


• • • Creating 

New Opportunities 
For Your Business 

Starling of actual construction on 
Jacksonville’s new Naval Air Base 
accelerates the trend that has been 
marked by recent establishment of a 
huge gypsum plant, kraft pulp and 
paper mills, and a hosiery mill — 
new industrial payrolls amounting to 
$1,020,000 within the last year. 

Old industries are also expanding — 
for example, Jacksonville now lias 
America’s largest single cigar factory 
whose product outstrips in sales any 
other brand in the world. 

This growth is the result ol Jack- 
sonville’s nearness to raw materials and 
markets. ..to its eminence as a rail, air 
and highway center and as the largest 
South Atlantic port. ..to ample supplies 
of cooperative labor, reasonable power, 
living and wage costs... to a favorable 
tax situation... and to a bland, health- 
ful, delightful year-arouud climate. 

To forward-looking industrial and 
sales executives these developments 
will suggest promising opportunities 
for the location of plants, branch 

ARE YOU LOOKING AHEAD? 

Industry's southward movement is posi- 

£» live. Even though you may nol now l>e 
considering an immediate move, fore- 
sight suggests that you look ahead. Jack- 
sonville is the ideal spot from which to 
serve both the Southeast and the increas- 
ingly important Latin-. \ mcricuii trade. 
Our free “brass tacks" survey service will 

Jacksonville con offer your industry or business from 
both production and marketing standpoints. 



plants, sales offices and distributing 
units in Jacksonville. 

The outlook is especially inviting 
for the aircraft and aircraft parts in- 
dustries, makers of wood products, 
kraft wood pulp and paper, rubber 
tires, glass, ceramics, paint and varnish, 
chemicals and to food and tobacco 
processors. It will pay you to investi- 
gate Jacksonville. 


FREE Mail Coupon for Industrial Brief On Jacksonville 


INDUSTRIAL COMMITTEE 
JACKSONVILLE, FLORIDA 
Plea se send me « ropy of your Jilr-size, illui 
industrial brief on Jacksonville. 


ADDRESS 

CITY 
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Wesfern Electric 10 Frequency Receiver 

With the 29A Receiver, a 10-point switch in the cockpit en- 
ables you to select any one of 1 0 channels. The shift is made 

and your 10 channels may be all in one band or scattered. 

Power supply may be 12, 24 or 115 volts DC, or 400 or 800 
cycles AC Revolutionary design of coils in the radio frequency 
circuit allows you to adjust individual channels without inter- 
action with others. For details, write to Western Electric Co., 
Dept. 329 A, 195 Broadway, New York. 

I NORTH BEACH AIRPORT at Now York has installed 15 of Western 'll 
Electric's now 23A Ground Receivers to assure rolioble communication. JJ 

Western Electric^™ 

TWO-WAY AVIATION RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 


Wesfern Electric 10 Frequency Transmitter 

Besides the greater flexibility of 10 frequency communication, 
the new 27A gives you 125 watts power output— with no in- 
ters. It operates from 12 or 24 volt DC power supply. 

Selection of 10 spot frequencies between 2,000 and 15,000 
kc is entirety electrical, with cither local or remote control. 
You can use practically any type of antenna — and either car- 
bon or dynamic mikes. Crystal controlled, of course— and 
thoroughly air-worthy, like all Western Electric equipment. 


AVIATION 






Continental Engines e 
standard or optional equipment 
on the following small planes: 
AERONCA- CUB-TAYLORCRAFT 
LUSCOMBE • STINSON 
PORTERFIELD -WELSH 


Continental is proud to 
participate in the progress 
of small plane aviation. 
Our long experience, en- 
gineering, laboratory and 
production facilities have 
made possible an out- 
standing line of engines 
for small planes that have 
held leadership in this 
field from the beginning. 


Pantinenta I Motors Cor poration 

Aircraft Fngine Division 



PARKS 

My Best 


W. C. BURKS 


I F YOU arc now planning a successful 
career in commercial aviation, read this 
letter of W. C. Burks, a Parks Air College 
graduate now holding a responsible posi> 
tion with Chicago & Southern / 

Just as it proved its value to Mr. Burks, 
technical aviation training will r 
too — not only in obtaining your s 
aviation but also in preparing you for sub- 
sequent positions of leadership in this 
great industry. 

As a Parks graduate you can be sure that your technical 
training will be recognized as an important qualification. 
It is proof of your ability to contribute to aviation's 
progress. In fact, the industry’s demand for Parks trained 
men often exceeds the available supply. 

Today hundreds of Parks graduates, like Mr. Burks, arc 
forging ahead in aviation and winning positions of respon- 
sibility — achieving their goal of success — secure in the 
soundness of their aeronautical education acquired at Parks. 

If you are sincere in your desire to enter commercial 
aviation in any of its various fields, write to Parks at once. 
The coupon brings you full information on Parks four 
complete courses. The 60-page catalog is free. 


. . . .... . >. Barks. but m/im- odusr t’<u 

/Ac first „/ ichirtt i lilt hr Jctiiemt early in 1940. 


PARKS AIR COLLEGE 


Parks Air College 



Section AV-lt 


EAST ST. LOUIS, ILLINOIS 


• Accrerlitcd by the Superintendent of Public Instruction of 
the Stale of Illinois. Civil Aeronautics Authority approved I 
as on advanced flight and ground school and mechanics j 

Army Air Corps in giving flight and mechanics training, j 
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American aircraft Zooms Ahead 



... as stainless steel provides 
the newest forward step to 
speed, safety, lightness 


TNDKPKNDENT authorities agree 
1 that American aviation leads the 
world in safety and maneuverability. 
Responsible for this leadership has 
been this one factor: the aggressive, 
uninhibited policies of our designers 
and builders. 

It is this policy of ceaseless, unrelent- 




rcraft 

better, less costly, or generally more 
satisfactory, America will adopt them 
speedily and wholeheartedly. 

Newest of forward steps toward im- 
proved aircraft is the adoption of 
Stainless Steel. 

Here is a metal that offers four dis- 


Aircraft designers and builders have 
been quick to realize the significance 

which they can produce the finer ships 
now in demand. Write today for com- 
plete engineering data. 



UNITED STATES STEEL 
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BREEZE 

Means Dependable Quality & Performance in 

AIRCRAFT PRODUCTS 


S INCE 1926, Breeze has pioneered 
in the design and development of 
aircraft products. 

Every product that Breeze Miami- 


performance. Breeze engineers 
have kept pace with Aviation 
progress. In many instances they 
have anticipated the industry’s 
needs and set about meeting them. 
Let Breeze engineering experience 
help you work out your special 
problems. 


cl Ti. Rods • Propeller Pilch Controls • Ele.olor ond Rudder Tob Controls • Flexible Shaft and Case . 
Acroflcs Jr. Flexible Instrument Lines • Tachometer. Fuel Pump and Remote Control Drives. Etc. 

• Resistance Type Thermometers • Swaging Machines and Hand Swaging Tools • 


BREEZE CORPORATIONS, 1 NC. 

41 SOUTH SIXTH STREET, NEWARK. N. J. 





HOW STRAIGHT 


Every pilots eyes keep 
asking five vital questions 


And PIONEER has 
furnished the instant, 
true answers for 20 years 




IMPROVE CONSTRUCTION 
LOWER ASSEMBLY COSTS 


Specification of Lok-Skru Fasteners by 



fillets, wing fillets, nacelle fillets, ex- 
haust tail pipe fairing and shielding. 



THE DILL MANUFACTURING COMPANY • CLEVELAND, OHIO 

Akron • Detroit • Los Angeles • Toronto 



OPPORTUNITY 


MANUFACTURERS SUPPLY HOUSES 


T 

Experienced Airmen 
have complete confidence 

in the SWITLIK 

SAFETY CHUTE 

PRIVATE FLYING 

EEtSSrjSw 

at,.?"" 

PALM BEACH COUNTY 

SWITLIK PARACHUTE Cr EQUIPMENT CO. 

L S - BR ° AD & DYE STS TRENTON. N.J. 
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Seversky Aircraft Corporation 

Announces Adoption of the Name 

Republic 

Aviation Corporation 



Outstanding Military and Civil Airplanes 

FARMINGDAIE, LONG ISLAND, NEW YORK 



ALMOST-THE-BEST 
urorrif dcrf 


The fuel used by the Nation’s 
military aircraft must meet the Army's 
and Navy’s most exacting specifications. 




STAN A V O 

■filiation (JaSoLine 

I M j f. 


DEPENDABILITY 

AEROMARINE instrument co., inc. 


If there is anything you want— 

or something you don't went that other readers 
of this paper can supply— or use — advertise it in 

Aviation's Market Place 


Learn Aeronautical Drafting and Design 
in New York at Stewart Tech 


v classes i 
larticulars, 


Mathematics, A 
terials, Stress . 
nautical Drafti 
student for at 


ysis, Aerodyn; 
and Design, 
gineering dtp 


eermg Write promptly for full parucul 
f Ma- education, and Course preferred. 



FOR LASTING SATISFACTION BUY A LUSCOMBE 


SEAPLANE- 


SAFETY 



MAGNETIZED 
DRAIN PLUGS 


for Aircraft 
Engines 


B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 



STANDARD type equipment for the Air forces of 
over 45 Governments including those of the United 
States and Great Britain. "Irvin" has proven its 
dependability over a period of 20 years. 

The World Famous Caterpillar Club 

has over 3000 Members whose lives have been 
saved with standard IRVIN Parachutes. 

IRVIN CHAIR CHUTES 

for Cabin Planes, for personal and business 


Everywhere aviators and test pilots depend on it. 
Consult our engineers on your chute problems. 


IRVING AIR CHUTE CO., INC. 


1670 Jefferson Ave., Buffalo, N. Y. 


WELLINGTON SEARS COMPANY ftR 




PILOT THE AIRPLANE ENJOYING THE 
WORLD'S FOREMOST SAFETY RECORD! 




What’s NEW in Flying? 


Find the answer every month in Aviation — 
the oldest American aeronautical publica- 
tion — the most up to date. 


e who fly for pleasure or busi- 


thoroughly covers every angle of flying — 
business and private — in complete under- 
standable articles fully illustrated with 
photos, charts and diagrams. 

If you are interested in flying, Aviation 
is as essential to you as fuel to the motor. 
Start reading it regularly today. 


Mail Coupon Now . . . No Money Needed 


330 w! «d St.. New York City 


E L 


Use the convenient coupon at left. 
No money needed now. We will 
bill you. But don't miss another val- 
uable issue of AVIATION. Make 
sure you receive it each month by 
filling out and mailing us the coupon 
at once— NOW. 




CLASSIFIED ADVERTISING 


Aviations 

Market Place 

CLASSIFIED * " ADVERTISING 



TO AVIATION READERS: THIS IS YOUR "MARKET PLACE'' 
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Equipment & Products 

Wonted 

KBSil 

I 

S«:ir“^£K- ; jSsi : 

SS'IKS Jr - 

{BSe.8w»g | 

LSHaSK- 

wm mi 



ksss« 



mmm 

l^rSS^m ? 

llP8«i 


ggfisgfs^ef 

Services & Instruction p 

HSiiS 

Bess* 

Book S' 


i 

Used Planes General 

l®HEiSS*‘*> ! 5S! : 

iSims 


;:i 5EEr : t7 r S^ , " ,: " u,c : ii ? 

mmm 

mm 


im^ |i 


liSBIl 


gsfg^ 

5jg^{{ 

i 


;s SrH^E ir 5 1 

Mggs 

account ffXH fi* 
All work done in government appreSed s.a-' 


KScW. r 5M*K.h“w5 ei* ™. ffilfc Pa ,S '-o 

prSsrag 

lii SETT" s 

s L 


— AVIATION'S MARKET PLACE 


EAST? WEST? NORTH? SOUTH? 

Vita] colnls ol inlormation supplied by your compass, bul il MOST BE CORRECT. 
For instrument service that is truly ■killed and reasonably priced— Have SNYDERS 
d ° *'■ Authorized PIONEER— SPERRY— U. S. GAUGE 

iGeertj Airrraft, Inc. 

STINSON 

Sales and Service 

DISTRIBUTORS 



Hangar F, Roosevelt Field 
Mincola, L. I., N. Y. 

M v 1 1 >1-1 JMsssja; 

Telephone Carden City 3308 

sfifST "SEE US F5r' Approved Rep.tr St.bon IM 

^INSTRUMENTS 

V/@\K NEW — USED — ALL TYPES — SALES — REPAIR 

FRANK AMBROSE. Inc. 

“flfiEi 

H.Tg^D;** «.lt Field, Mineolo. L. I- N. Y. Garden City 8753 

LEGAL NOTICE 
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WRIGHT— CONTINENTAL— KINNER 

VULTEE V-1A TRANSPORT 


AIRPLANES 

Engines' New*end Used NuesVnHebb 
ENGINES 
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When You Need 
Quick Action . . . 

facto” ^SBj^ hf , A h l*cend| , 3on! , |jceSeS 

or wanted in Aviation 

Use 

The “Market Place” 
of 

Aviation 

Published 
Each Month 

Copy received until November 16 
lor the December issue. 

STINSON S-R-8-E 

Jttfes ifilll&“SSSe 

EjElll 
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Where To Buy 

(SUPPLEMENT) 

N e w Equipment — Accessories — Materials — Supplies 


P H E N I X 

AIRPLANE DOPES 
CLEAR end PIGMENTED 
PHENIX AIRCRAFT PRODUCTS CO. 
5545 Mein St. Williemsville, N. Y. 

Mm 

r LITTEU'USE INCORPORATED ^ ( 



AMERICAN FLEA SHIP JtZ 

m mm 

■ TITANINE INC. UNION, N.J. 

BOOKS | 



THEY USED 

AVIATION'S 
"MARKET PLACE" 

“I sold my aeroplane in four 
days after the Ad appeared. 
I could have sold it ten 

“I received forty replies and 
Five Cash Offers as the re- 
sult of my advertisement in 
Aviation’s ‘Market Place’.” 
“Every Instrument listed 
(there were 51 listed) sold 
— the day after the Ad ap- 
peared.” 

“The Advertised Engine was 
stated he saw the Ad in 


“We have had excellent re- 
sults already from our recent 
ads in Aviation's ‘Market 
Place’.” 



Setting a Job in Aviation 

By CARL NORCROSS 



McGraw-Hill Book Company, Inc. 

330 W. 42d St. New York City 


AVIATION SCHOOLS 


OPPORTUNITIES 

FOR YOUNG MEN 

IN AVIATION 







SCHOOL OF AERONAUTICS 


* 

pISI 



COPY 

For 

"MARKETPLACE" 

Advertisements 

In the 

DECEMBER ISSUE 

Required by 

November 16th 


l—RISING Sun- 

school OF AERONAUTICS 


AVIATION 


YOUNG MEN INTER- 
ESTED IN WORKING 
OUT ONE-HALF OF 
THEIR FLYING OR ME- 
C HAN 1C COURSES, 
WRITE OPERATIONS 
MANAGER FOR FULL 
PARTICULARS. 


STUDENT INSTRUCTION 


INSTRUMENT FLYING 

from the old, reliable 
Sundorph Aeronautical Corp. 
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A NEW CULVER’S COMING 

More modern than tomorrow — A startling 
innovation in aircraft design with a power- 

M rr\n Tlir upu/ to-weight ratio assuring a truly phenomenal 
IUI\ MIL II L TT performance -and priced in the #2000. range. 

^CULVER k u .tY£R„& l , RCR " T 
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HEAD of ER<0 
Sheet ^ Metal* Shrinker ^ 

chine/ Usable, sheet or extrusions. 


HEAD of ERCO* 
Automatic Puncb&Riveter 

Punches the holes, inserts and sets 
standard or special head shapes. 


HEAD of ERCO 
Sheet Metal Former 

Originally for aircraft use, this 
machine has been adopted by other 

are flanged, beaded or formed. 


mn. 


The above photos and descriptions apply to but three of a number of ERCO 
machines that provide speedier production and better workmanship. They 
eliminate costly, slower, less efficient hand labor. These compact, self- 
contained machines were primarily developed for the aircraft industry 
but are applicable equally to all industries forming metal. Your inquiries 
are invited and full details of any machines will be furnished on request. 

Manufacturers of Sheet Metal Fabricating Machines 


•TRADE-MARK REG. U. S. PATENT OFFICE. 

Engineering and Research 
Corporation 
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Shown aclual size iii the picture above are 
the deep fins of a modern aircraft cylinder 
head. Development of these fins has been 
vitally important in increasing horsepower 
output of modern engines. 


To get maximum power, 
be 


removed from the 



engine cylinder. The 
first step in this re- 
moval is taken care 
of bv making the 
head of Aluminum, 
to which nature has 


given high thermal conductivity. The ncxl 
problem is to get the heal out of the cylinder 
heatl. That is what these fins help to do. 

To be most effective, the fins must be deep 
and frequent, provitling plenty of surface for 
contact with the cooling air stream. Actually 
making such fins as integral parts of the heatl 
is the kind of jolt that is regarded as “impos- 
sible" until somebody dors it. Castings of litis 


type arc beyond the scope of ordinary methods. 

Nevertheless, these cylinder heads ore one- 
piece sand caslings of Alcoa Aluminum. 

I low it is done, how the fragile santi moulds 
are prevented from crumbling, how the metal 
is forced into the narrow passages to make 
a sound casting, is another story. The point 
is that the art of 
easting Alcoa Alumi- 
num Alloys was ad- 
vanced specifically to 
provide what the 
aircraft industry 
needed. 

This is another example of how the de- 
velopment of the natural properties of Alumi- 
num to their fullest usefulness is accepted 
as a part of Alcoa’s task of producing Alcoa 
Aluminum Alloy products to suit the needs 
of the aircraft industry. Aluminum Com- 
pany ok America, 2182 Gulf Ituilding. Pitts- 
burgh. Pennsy Ivania. 



ALCOA U ALUMINUM 








Eclipse "De- leer ' 
Oil Separator 


Eclipse Electric Motor Driven 
"De-Icer" Distributing Valve 


Eclipse Vacuum 
Relief Valve 


Eclipse Propeller 
Anti-Icer Pump 


Eclipse B-3 Air Pump 
( engine driven) 


pws 


Ice Elimination Equipment 

Winter with its icy blasts and its annual consignment 
of icing hazards, will soon be upon us. Be prepared 
—in other words, install Eclipse "De-Icer" and Anti- 
Icer equipment now. 

The airlines' standard for preventing ice-accretion. 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY 



